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FORWARD

This final report presents the results of a project entitled, "Evaluation of Water-Thinned
Preconstruction Primers Containing No Metal Pigments," that was conducted by McDermott
Technology, Inc. (formerly the Babcock & Wilcox Research and Development Division) of
Alliance, OH. Work in the project was done under subcontract to Peterson Builders, Inc. (PBI) of
Sturgeon Bay, WI for the National Shipbuilding Research Program (NSRP). The project was
sponsored by the Surface Preparation and Coatings Panel (SP-3) of SNAME's Ship Production
Committee under the technical direction of Mr. John Meacham of PBI, NSRP Program Manager.

The research for this 18-month project was initiated by Mr. Dwight L. Turner (formerly of
the Babcock & Wilcox Research and Development Division) on February 7, 1996. Project
leadership responsibilities were later assigned to Mr. Walter R. Mohn of McDermott Technology,
Inc. on October 1, 1996 who oversaw completion of the workscope throughout the remaining
period of performance that ended on June 18, 1997. While preparation of test panels was done at
McDermott Technology, Inc. in Ohio, the plasma arc cutting tests, fillet weld tests, and 12-month
atmospheric exposure tests were conducted at the Bollinger Shipyard (formerly the McDermott
Shipyard) in Morgan City, LA.



EXECUTIVE SUMMARY

The primary goal of NSRP Project 3-95-3 was to identify and evaluate water-thinned
preconstruction primers (PCP's) which could potentially be used as viable substitutes for
conventional PCP's containing powdered zinc and high levels of volatile organic compounds
(VOC's). The objectives of this 6-Task, 17-month project were to compile a comprehensive list of
commercially available water-thinned preconstruction primers (PCP's) which contain little or no
hazardous metal and to evaluate the more promising candidate PCP's by laboratory and shipyard
testing. In this work, selected PCP's were evaluated for weatherability, compatibility with follow-
on coatings, cutting performance, and weldability per MIL-STD-248D.

In Task 1 of this project, available information on water-thinned PCP formulations
manufactured by commercial paint vendors was compiled. This information included product data
sheets, vendor research reports, and data available from the shipyards. This information was then
used to down select the candidate PCP's for subsequent laboratory and field testing. Selected
PCP's were Amercoat 3207 (manufactured by Ameron Protective Coatings Group), Carboline
8101 (manufactured by Carboline Co.), Devran 720 (manufactured by Devoe Coatings), Hemudur
18580 (manufactured by Hempel Co.), Intergard 292 WB (manufactured by International
Courtaulds), and Sovaprime 13R96 (manufactured by Jotun Valspar). For comparison, two
relatively new inorganic zinc (I0Z) primers containing VOC's were also chosen for testing,
including WB14A (manufactured by International Zinc) and Nippe Ceramo (manufactured by
Nippon), both of which were of keen interest to several shipyards.

In Task 2 of the project, the test panels needed for laboratory and field tests were prepared.
All adhesion and atmospheric exposure test panel substrates were made from 3/16 inch thick
ASTM A36 steel grit blasted to achieve a "near-white" surface finish per SSPC SP10. Fillet weld
test panel substrates and plasma torch cutting test panel substrates were both made from 3/8 inch
thick A36 steel grit blasted to SSPC SP10. Each PCP was applied to establish three dry film
thicknesses (DFT's of 0.5, 1.0, and 1.5 mils) representative of low, medium and high shipyard
application conditions. For adhesion testing, each manufacturer's recommended overcoats were
applied to test compatibility with the PCP. Results of Elcometer adhesion tests showed that all of
the coatings displayed good adhesion, most exhibiting strengths greater than 1000 psi.

In Task 3 of the project, PCP-coated steel plates were severed with a plasma torch to assess
the condition of the resultant cut. Cutting trials were conducted on an automated plasma torch
cutting machine used in production operations at the McDermott Shipyard (now Bollinger
Shipbuilding, Inc.) in Amelia, LA. Traverse speed for the cuts was set at 121 inches per minute.
Severed panels were subsequently examined, and the surfaces of the kerf were rated either good,
fair, or poor. Results showed that all panel cuts were rated as good.



In Task 4 of the project, PCP-coated panels were fillet welded to assess quality and
condition of the fusion joints in accordance with MIL-STD-248D. Welding trials were conducted
with a Lincoln twin-arc welding machine used in production operation at the McDermott Shipyard.
Primer was not removed, cleaned, or otherwise treated prior to fillet welding. For this test, a linear
welding speed of 10 inches per minute was used based on recommendations of experienced
production welders at the shipyard. After welding, each web-and-flange assembly was subjected
to destructive testing, and significant linear porosity was observed along the fusion centerline in
most of the fillet welds. These results indicate that under these specific conditions, the PCP's may
have to be removed to produce acceptable weld joints. While it was not within the established
workscope of this project, it is recommended that additional testing be conducted to identify
alternative welding parameters for making acceptable welds on panels with these coatings.

In Task 5 of the project, PCP-coated test panels were scribed and submitted for
atmospheric exposure testing at the (former) McDermott Shipyard in Amelia, LA. The twenty-four
carefully prepared panels (8 PCP's X 3 DFT's) were mounted on a KTA test rack and positioned
for a southerly exposure in a safe location at the top of a building at the shipyard. Exposure testing
was initiated on June 17, 1996. Periodic 3-month inspections of the panels were conducted
thereafter in accordance with ASTM D610-85 (scale of 0 to 10 where 10 is best) to document their
condition. Atmospheric exposure testing was completed on June 23, 1997 when the panels were
removed from the test and shipped to McDermott Technology in Alliance, Ohio for final
assessment. Results showed that fourteen of the eighteen panels that were coated with water-
thinned PCP's were rated from 1 - 7, and of these, the lowest ratings generally correlated with
DFT's of 0.5 mil. Panels rated above 7, all of which had a nominal DFT of 1.0 mil or greater,
were coated with either Amercoat 3207, Devran 720, or Hemudur 18580. Panels coated with I0Z
primers Nippe Ceramo and WB14A were rated 7 or 9, except for one Nippe Ceramo-coated panel
(rated 1) having a DFT of 0.5 mil.

Task 6 involved the technical management and reporting (including interim progress
reports, quarterly reports, and the final report) which were conducted throughout the duration of
this 17-month project.
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1.0 INTRODUCTION AND BACKGROUND

1.1 Needs within the Shipbuilding Industry

Concerns regarding safety, health and protection of the environment, in addition to the cost
and functional effectiveness, have become critical considerations in the selection, use and
application of protective coating materials in the shipbuilding industry. In fact, the relatively new
rules limiting the allowable levels of VOC's and content of metallic pigments have become the
major driving force behind efforts to reformulate coatings and to revise specifications for industrial
marine paints and preconstruction primers (PCP's).

It has been standard shipyard practice for years to grit blast incoming steel and prime it with
a thin layer of inorganic zinc (I0Z) primer, since this coating is very effective in preventing steel
corrosion during storage and fabrication. Such primer is usually applied in a dry film thickness
(DFT) of 0.5 mil to 1.5 mils. The tough, thin IOZ layer allows thermal cutting to proceed without
interruption and can be fused and bonded by welding processes commonly used in the shipyard.

Despite the attributes of IOZ primers, there are some disadvantages with these coatings.
10Z primers are composed of 20 to 70% powdered zinc, depending on the manufacturer's
formulation. This metal has come under increasing scrutiny by state and federal agencies,
including the Environmental Protection Agency (EPA) and the Occupational Safety and Health
Administration (OSHA). Metallic zinc dust from production operations or from paint disposal can
leach into natural aboveground and below-ground water supplies. Toxic zinc fumes are also
generated during thermal cutting and welding operations. These fumes can cause welding arc
instability and increased weld spatter. Use of IOZ primers can also result in the degradation of
weld joint quality by causing excessive porosity, especially in fillet welds. Mechanized welding of
10Z primer-coated steel can increase the incidence and content of porosity in the solidified joint
because of the high welding speeds and rapidly freezing weld pool.

A special concern with older inorganic zinc formulations is the relatively high VOC content.
Conventional PCP's contain as much as 3 to 5 pounds per gallon of volatile organics. Although
low-VOC, waterborne IOZ preconstruction primers have been recently introduced, they tend to be
more difficult to apply successfully. Experience at the McDermott Shipyard (now Bollinger
Shipbuilding, Inc.) has shown that these primers can cause work stoppages due to frequent
plugging of spray equipment. Waterborne IOZ primers are also more sensitive to substrate
cleanliness and to weather conditions during application and curing.

In recent years, coating technologists and product formulators have made significant
advancements aimed at reducing emissions of VOC's, as well as metal compounds from the
pigment base. A wide variety of waterborne or water-thinned PCP's containing no metal pigments
have been developed for use in the shipbuilding industry, as well as in other types of marine
construction. Although new environmentally acceptable preconstruction primer systems had been
commercially available, relatively little was known about their dependability, consistency, and
long-term performance. Coating specifiers were often forced into specification decisions based on
environmental acceptability alone, rather than a sensible combination of environmental acceptability
and PCP performance. The need for information on the characteristics and performance of some
of the newer PCP's established the basis for this NSRP project. Accordingly, the work in NSRP
Project 3-95-3 focused on the evaluation of water-thinned PCP's containing no metal pigments,
and the results provide a direct response to a common need for information on these primers
throughout the shipbuilding industry.



1.2 Project Benefits

The goal of this project was to identify and evaluate water-thinned PCP's which could be
used as viable substitutes for conventional PCP's containing powdered zinc and high levels of
VOC's. The results will provide significant benefits toward the selection and use of alternative,
environmentally compliant PCP's for shipyard use. Engineering specifications for new PCP's are
now based on meeting the current regulatory VOC limits of 3.5 Ibs/gal. and containing no
compounds of lead, chromium, barium, mercury, and cadmium. Shipyard use of the best
performing PCP's identified and evaluated in this project will serve to meet these regulations and
the even more stringent regulations (2.8 1bs/gal VOC limit) being considered by the EPA for the
near future.

1.3 PCP Materials and Processes

The PCP's selected for evaluation in this project were as follows:

Amercoat 3207 (Manufactured by Ameron)
Carboline 8101 (Manufactured by Carboline)
Devran 720 (Manufactured by Devoe Coatings)

Hemudur 18580 (Manufactured by Hempel)
Intergard 292 WB (Manufactured by International Courtaulds)
Sovaprime 13R96 (Manufactured by Jotun Valspar)

For comparison, the following IOZ primers were included in the evaluation:

WBI14A (Manufactured by International Zinc)
Nippe Ceramo (Manufactured by Nippon)

ASTM A36 steel sheet and plate were used to fabricate test panels for this project. Prior to
the application of coatings, panels were given an abrasive blasted to establish an SSPC SP10
(near-white) surface condition. All primers and overcoats were furnished by the manufacturers in
five gallon containers at no cost to the project. Each coating was mixed and applied in accordance
with the manufacturer's recommendations to establish nominal dry film thicknesses (DFT's) of 0.5
mil, 1.0 mil, and 1.5 mils.



1.4 Technical Approach
Test panels that were prepared for this project included the following:

24 adhesion test panels (1/4" X 4" X 6")

24 atmospheric test panels (1/4" X 4" X 6")
24 plasma torch test panels (3/8" X 12" X 24")
24 weld test panels (3/8" X 4" X 20")

Some of the panels were given overcoats with follow-on paints (recommended by the PCP
manufacturer) to determine compatibility and to test adhesion per ASTM D4541. The tests which
were conducted to evaluate the coated panels included 1) adhesion, 2) plasma torch cutting, 3)
welding, and 4) atmospheric exposure.

All atmospheric exposure panels were scribed on the front face to expose the steel substrate
for testing. This scribe mark provided data on the effect of construction damage which sometimes
occurs during shipyard operations. The panels were then attached to an insulated rack having a
galvanized steel frame (purchased from KTA-TATOR, Inc., Pittsburgh, PA). The rack with the
24 panels was mounted in a secure location on top of a building at the McDermott Shipyard (now
Bollinger Shipbuilding, Inc.) in Amelia, LA. The rack was oriented toward the south at an angle
of 45% from the horizontal to obtain maximum exposure from the sun. Records of daily weather
conditions for the 12 months of testing were obtained from the National Weather Service for
Morgan City, LA to document the exposure data. Panels were visually inspected and photographs
at 3-month intervals during the course of exposure testing.



2.0 PROCEDURES AND TESTING

2.1 Task 1: Survey of the Coatings Industry

The goal of Task 1 was to compile all available information on water-thinned PCP
formulations manufactured by commercial paint vendors. The information was to include product
data sheets, vendor research reports, and any data available from the shipyards. This allowed for
assessment of the individual coatings for possible inclusion in the project test matrix. The
information was then used to down-select candidate water-thinned PCP's for subsequent
laboratory and field testing.

2.1.1 Survey Methodology

Online databases including METADEX, NTIS, ASM International, Engineering Index,
Engineering Materials Abstracts, and U.S. Patents were searched for recent developments with
water-thinned PCP's. The JPCL 10-year CD-ROM Archive was also searched using the key
words: waterborne, water-thinned, primer, preconstruction, and shop primer.

Several U.S. shipyards were contacted to gain the benefits of their experience with PCP's.
Table 2-1 presents a summary showing the results of this effort and shows the variation in types of
PCP's which were being used. Two of the shipyards reported using water-thinned PCP's on an
occasional basis, while two others responded that they were using them routinely. Both routine
users found that preheat and post heat are required on automated paint application lines to accelerate
drying of water-thinned PCP's, citing typical drying times of less than five minutes. Other
shipyards contacted were using solvent-thinned and water-thinned forms of IOZ primers, including
International Zinc WB14A and Nippon Nippe Ceramo.

A number of well-known coating suppliers, as well as other paint and primer suppliers
listed in the JPCL Buyer's Guide and the Thomas Register, were contacted to gain information on
their PCP products. Industrial, architectural, and marine paint manufacturers were also contacted.
Some of the manufacturers did not offer PCP's, while others did not produce PCP's for marine
use. Table 2-2 presents a summary of the companies which were included in this part of the
survey.

2.1.2 Selection of PCP Candidates

Based on the information gained in the survey of the coatings industry, a listing of nine
candidate water-thinned PCP's was prepared for final consideration. Six of the more promising
ones were down-selected from this listing for laboratory and field testing. In addition, two popular
10Z primers were included in the evaluations for comparison, as shown in Table 2-3. All eight
coatings were commercially available and had been tested or used by at least one shipyard.

Product data sheets for each of the coatings are provided in Appendix 2-1.

2.2 Task 2: Test Panel Preparation

The goal of Task 2 was to prepare all test panels required for subsequent laboratory and
field tests. Each PCP was to be applied in three DFT's (0.5 mil, 1.0 mil, 1.5 mils) representative
of low, medium, and high shipyard application conditions. Four types of panels were prepared for
welding, cutting, adhesion, and shipyard exposure testing. During preparation, and prior to the
application of PCP coatings, fabricated steel plates were called substrates. Not until the PCP
coatings had been applied and cured (dried) were the steel plates referred to as test panels.



2.2.1 Calibration of Measuring Equipment

Table 2-4 lists the equipment which was used to record coating application data. Each
instrument was checked to verify accuracy and traceability to nationally recognized standards.

2.2.2 Fabrication of Steel Test Panel Substrates

All adhesion and atmospheric exposure test panels substrates were made from a single
sheet of 3/16 inch thick ASTM A36 steel. This thickness was the thinnest A36 sheet that could be
purchased with mill test certificates.

All fillet weld test and cut test panel substrates were made from a single sheet of 3/8 inch
thick A36 steel. The fillet weld test panels (3/8" X 4" X 20") were sized to conform with MIL-
STD-248. The cut test panels (3/8" X 12" X 24") were sized to permit multiple cuts on production
plasma arc cutting equipment at the McDermott Shipyard.

The design of the atmospheric exposure test panels (Figure 2-1) was configured to allow
mounting on a standard KTA paint test rack. Each panel substrate had one 3/8 inch diameter hole
punched in the bottom to facilitate handling. All sharp corners were chamfered 1/32 inch to
prevent "rust-back" at the edges. Before abrasive blasting, each test panel was solvent cleaned
with reagent grade acetone to remove any residual oil or grease. Panel substrates were then
identified with numbers stamped on the front and back.

2.2.3 Panel Substrate Surface Preparation

The back surface of each atmospheric exposure panel substrate was grit blasted to establish
SSPC SP10 "near-white" condition with a surface profile between 1.0 and 1.5 mils, as
recommended by the PCP manufacturers. Press-O-Film coarse replica tape and a Testex spring
micrometer (Figure 2-2) were used to determine the test panel substrate surface profile after shot
blasting.

Figures 2-3 and 2-4 show the Vacu-Blast equipment that was used for all surface
preparation. Several grades of steel abrasives had to be tested to determine which would establish
a surface conforming to SSPC SP10. Standard steel shot sizes ranging from S280 to S70 were
evaluated, as well as steel grit ranging from G120 to G40. Since the lowest surface profile (1.5
mils) was attained with S70 shot, this grade was selected for use in preparing the surfaces of all
test panels in the project. Visual standard SSPC VIS, 1-89 was used to ensure that the preparation
of the panels met SSPC SP10 surface conditions.

As a precaution against chloride contamination of the panel substrate surfaces, chemical
testing of a few substrate surfaces (in accordance with ASTM D512) was conducted after shot
blasting. Detection of only a minute amount (less than 0.0003 mg/cm2) of chlorides showed that
there was virtually no chloride contamination of the panel substrate surfaces. A summary of these
findings is documented in Appendix 2-2.



2.2.4 Application of Paint to Test Panel Substrates

The back surface of each atmospheric exposure panel substrate was blasted to SSPC SP10
and coated with Devoe Bar Rust 235 surface tolerant epoxy paint, as shown in Figure 2-5, to
prevent rusting during testing. This was done to reduce the possibility of back surface rusting
from confounding the results for the front, exposed panel face.

All primers and overcoats used in this evaluation to coat the front surfaces of the panel
substrates were furnished by the manufacturers in five gallon containers at no cost to the project.
Coatings were mixed and applied in accordance with each manufacturer's recommendations. To
prevent the formation of flash rust, prepared panel substrates were stored in a dry location, and
primers were applied before any visual indications of flash rusting appeared. To simulate
conditions of shipyard production, all panel substrates were warmed to 100%F before and after
PCP application. Both conventional air spray equipment and airless spray equipment were used to
apply the coatings. Conventional air spray equipment was used to apply the IOZ coatings which
require frequent agitation. Airless spray equipment was used to atomize some of the higher solids
coatings to minimize the amount of required thinner. Figure 2-6 shows the arrangement of panel
substrates during coating application. The center panel was used to measure wet film thickness, as
shown in Figure 2-7.

2.2.5 Dry Film Thickness Measurement and Control

Shipyards usually apply PCP's as thin as possible to minimize coating-related problems in
welding and torch cutting. Typical shipyard DFT's range from 0.5 to 1.5 mils. Thus, during
preparation, panels with low, medium, and high DFT's (0.5 mil, 1.0 mil, and 1.5 mil) were
established for each PCP candidate. This range of DFT's was also deemed appropriate by the
paint manufacturers.

It was anticipated that precise application of PCP's to establish low, medium, and high
DFT's would be difficult with manual spray equipment, so an excess number of test panels were
produced for subsequent screening. The DFT of each coated panel was measured with a Mikrotest
Model GM magnetic lift off gage after curing, as shown in Figure 2-8. Calibration of this gage
was done in accordance with MTI Technical Procedure ARC-TP-1341, "Calibration Procedure for
the Microtest IV Automatic Dry Film Coating Thickness Gage," prior to each use. This procedure
is based on ASTM D1186-93, "Standard Test Methods for Nondestructive Measurement of Dry
Film Thickness of Nonmagnetic Coatings Applied to a Ferrous Base." Panels having DFT's close
to the target thicknesses were selected for the various laboratory and field tests.

The Mikrotest Model GM magnetic lift off gage measures thickness by using a spring
calibrated to determine the force required to pull a permanent magnet from a ferrous base coated
with a nonmagnetic film. The "GM" model is designed to measure DFT ranging from O to 4 mils.
The instrument is placed directly on the coating surface to take a reading. The attractive force of
the magnet to the substrate varies inversely with the thickness of the applied film. The spring
tension required to overcome the attraction of the magnet to the substrate is shown on the
instrument scale as the distance (in mils) between the magnet and the substrate.



Calibration of the Mikrotest lift off gage is conducted in an area free of stray magnetic
fields, such as power lines, generators, or welding equipment. An uncoated steel panel substrate,
which has been prepared in a fashion similar to the substrates on which the DFT's will be
measured, is used for the calibration. Plastic shims in the expected thickness range to be measured
(0-4 mils) are then placed against the steel substrate and measured with the lift off gage. If the
gage readings differ from the representative thicknesses of the shims by amounts exceeding the
allowable tolerances, then a calibration curve is plotted and used to correct the values indicated on
the gage dial to obtain accurate thickness measurements of coating DFT's.

Once the spray-applied PCP had dried, a scribe mark was machined on the front face of
each panel with an end mill as shown in Figure 2-9. This scribe mark (dimensions shown in
Figure 2-1) was produced to simulate damage to the coating which exposes the carbon steel
substrate, a probable situation which would be encountered during shipyard construction. End
milling was chosen in lieu of blade cutting to ensure uniform, consistent conditions of substrate
exposure during testing.

2.2.6 Overcoating the Adhesion Test Panels

Overcoated test panels needed to be tested for adhesion strength to assess 1) the
compatibility of the PCP and the overcoat, and 2) the primer-to-substrate bond quality. Once each
PCP had cured (taking approximately 2 weeks), each adhesion test panel was wiped with a clean
lint-free cloth and painted with the manufacturer's recommended overcoat, as listed in Table 2-4.
This deviation from the project plan (originally to apply two overcoats to each candidate primer)
was approved by the project oversight committee, since paint suppliers rarely (if ever) specifty
other manufacturer's topcoats.

2.2.7 Adhesion Testing

Panels were tested for adhesion strength under Task 2 in accordance with ASTM D4541-85
using an Elcometer Adhesion Tester, Model 106 having a range of O - 1000 psi. For each test, the
coating was scribed to the base metal around the dolly. A minimum of three measurements for
adhesion strength were made on each panel. For each of the selected water-thinned PCP's, a set of
three primed and overcoated panels (a total of 18) were tested to determine adhesive strength. As a
comparison, similarly prepared panels primed with the two IOZ primers (a total of 6 panels) were
also tested to determine adhesive strength. Each set of panels, prior to overcoating, had exhibited
primer DFT's of about 0.5, 1.0, and 1.5 mils. A minimum of three measurements for adhesion
strength were made on each panel, but as many as five measurements were made on some panels.

2.2.8 Preparation of Exposure Panels for Atmospheric Testing

Once the atmospheric exposure test panels were selected and scribed, they were mounted
on the KTA test rack, as shown in Figures 2-10, 2-11, and 2-12. This rack was then boxed in
protective packaging and shipped to the McDermott Shipyard in Amelia, LA to be placed atop a
building for testing. Figures 2-13 and 2-14 show the location of the test rack after placement.
Atmospheric exposure testing was initiated on June 17, 1996.



2.3 Task 3: Plasma Torch Cutting Tests

The goal of Task 3 was to conduct plasma torch cutting tests on 3/8" thick A36 steel panels
which were coated with candidate primers and to assess the condition of the resultant cuts.
Preparation of the cutting test panels had been done under Task 2 of the project. For this work, 24
panels (3/8" X 12" X 24") had been given an abrasive blast (SSPC SP10), and had been coated
with the selected PCP's. Three panels had been prepared for each PCP to provide DFT's of about
0.5, 1.0, and 1.5 mils.

Cutting trials were conducted on an automated plasma torch cutting machine used in
production operations at the McDermott Shipyard in Amelia, LA, as shown in Figure 2-15.
Traverse speed for the cuts was set a 121 inches per minute. Severed panels were subsequently
examined, and the surfaces of the kerf were rated (good, fair, poor) to characterize overall
uniformity and condition, as shown in Figure 2-16.

2.4 Task 4: Welding Tests

The goal of Task 4 was to conduct fillet weld tests and to assess quality and condition of
the fusion joints in accordance with MIL-STD-248D. Preparation of the weld test panels, which
was completed under Task 2, was similar to that used to prepare panels for cutting tests in Task 3.
For this work, 48 ASTM A36 steel panels (3/8" X 4" X 20") had been abrasive blasted (SSPC
SP10) and coated with selected PCP's. For each PCP, three pairs of panels had been coated to
provide three sets of web-and-flange assemblies having matching DFT's of about 0.5, 1.0, and
1.5 mils.

2.4.1 Production of Fillet-Welded Joints

Welding trials were conducted with a Lincoln twin-arc welding machine used in production
operations at the McDermott Shipyard in Amelia, LA. This equipment allowed simultaneous
welding of both fillets to minimize thermal distortion during post weld cooling. Matching panels
were tack welded in order to fixture the web-to-flangeconfigurations and to abut these assemblies
in a linear, end-to-end arrangement for continuous welding, as shown in Figure 2-17. Primer was
not removed, cleaned, or otherwise treated prior to fillet welding at a linear speed of 10 inches per
minute. After welding, each web-and-flange assembly was removed by flame cutting through the
abutments. Each assembly was then flame cut into three sections about 5 - 7 inches in length to
facilitate subsequent destructive testing (weld fracture and examination).

2.4.2 Bend Testing

To examine the interior region of the fusion zone, one of the fillet welds was removed from
a section using an Arc-Air process (air carbon arc gouging). The opposite, adjacent weld was then
broken by bending the flange to reveal the internal material structure and integrity at the fracture
surface.



2.5 Task 5: Atmospheric Exposure Testing of Panels

Atmospheric exposure testing of the panels was conducted using ASTM D1014-83,
"Standard Test Method for Conducting Exterior Exposure Tests of Paints on Steel," as a reference.
This method covers the determination of the relative service of exterior coatings and other materials
of similar purpose when applied to steel surfaces exposed out-of-doors.

2.5.1 Geographic Location and Configuration of Panels

The goal of Task 5 was to evaluate the relative performance of the selected PCP coatings
over a 12-month period while being exposed to the atmosphere in a shipyard environment. For
this work, twenty-four carefully prepared panels (8§ PCP's X 3 DFT's) were mounted on a KTA
test rack and positioned for a southerly exposure in a safe location at the top of a building in the
McDermott Shipyard in Amelia, LA. Exposure testing was initiated on June 17, 1996. Periodic 3-
month inspections of the panels were conducted thereafter, and their condition was assessed in
accordance with ASTM D610-85 (scale of 0 to 10, where 10 is best). Actual inspection dates were
September 17, 1996, December 17, 1996, March 17, 1997, and June 23, 1997, when the panels
were removed from test and shipped to McDermott Technology, Inc. in Alliance, OH for final
assessment.

2.5.2 Weather Records

Climatological observation records for the Amelia, LA region (Morgan City, LA) were
procured for the duration of atmospheric exposure testing from the National Climatic Data Center
in Asheville, NC. This information is documented and presented in Appendix 2-3

2.5.3 Inspection Methodology

Assessment of the atmospheric exposure test panels was conducted using ASTM D610-85,
"Standard Test Method for Evaluating Degree of Rusting on Painted Steel Surfaces." This test
method covers the evaluation of the degree of rusting on painted steel surfaces using visual
standards. These visual standards were developed in cooperation with the Steel Structures
Painting Council (SSPC) to further standardization of methods. The amount of rusting beneath or
through a coating is a significant factor in determining whether a coating system should be repaired
or replaced. This test method provided a standardized means for quantifying the amount of rust
present on the panels during each 3- month inspection.



3.0 RESULTS AND DISCUSSION

3.1 Adhesion Test Results

Laboratory adhesion testing of panels which were prepared under Task 2 was conducted in
accordance with ASTM D4541-85, "Test Method for Pull-Off Strength of Coatings Using Portable
Adhesion Testers," using a calibrated Elcometer Adhesion Tester, Model 106 (MTI No. 0900820)
having a range of 0 - 1000 psi.

For each of the six selected water-thinned PCP's, a set of three primed and overcoated
panels (a total of 18) were tested to determine adhesive strength. For comparison, similarly
prepared panels primed with International Zinc WB14A and Nippon Nippe Ceramo (a total of 6)
were also tested to determine adhesive strength. Each set of panels, prior to overcoating, had
exhibited primer DFT's of about 0.5, 1.0, and 1.5 mils.

A minimum of three measurements for adhesion strength were made on each panel, but as
many as five measurements were made on some panels. Results of adhesion tests are summarized
in Table 3-1. The tests showed that most of the coatings exhibited good adhesion, with strengths
greater than 1000 psi.

3.2 Plasma Torch Cutting Test Results

Plasma torch cutting trials were conducted with an automated system used in production
operations at the McDermott Shipyard in Amelia, LA. Traverse speed for the cuts was set at 121
inches per minute. Severed panels were subsequently examined, and the surfaces of the kerf were
rated (good, fair, poor) to characterize overall uniformity and condition, as shown in Figure 3-1.
Cuts of all panels were found to be good, and results (with comments) are summarized in Table 3-
2. Photographs of additional cut panels are presented in Appendix 3-1.

3.3 Fillet Welding Test Results

After welding, the web-and-flange assemblies were removed by flame cutting through
abutments. Each assembly was then flame cut into three sections about 5-7 inches in length to
facilitate subsequent destructive testing (weld fracture and examination). Significant linear surface
porosity was observed along the fusion centerline in most of the fillet welds, as shown in Figures
3-2 and 3-3. Photographs showing the test results of all other panels are presented in Appendix 3-
2. Table 3-3 summarizes the results of the fillet weld testing and shows that welds for all web-
and-flange assemblies coated with water-thinned primers failed minimum acceptance criteria.
These results indicate that under these specific conditions, the PCP's may have to be removed to
produce acceptable weld joints. While it was not within the established workscope of this project,
it is recommended that additional testing be conducted to identify alternative welding parameters for
making acceptable welds on panels with these coatings.



3.4 Atmospheric Exposure Test Results

Atmospheric exposure testing of the selected 24 panels was initiated on June 17, 1996 at
the McDermott Shipyard in Amelia, LA. Interim periodic inspections of the panels were conducted
every three months (on September 17, 1996, December 17, 1996, and March 17, 1997) with
visual assessment per ASTM D610-85. Results of these inspections are presented in Tables 3-4,
3-5, and 3-6. Testing of the panels was terminated, as planned, on June 23, 1997 following 12
months of continuous exposure. The panels were removed from the rooftop in the shipyard,
carefully packaged and shipped to McDermott Technology, Inc. in Alliance, OH for the final
assessment to complete Task 5 of the project.

Final visual inspection of the panels was conducted at McDermott Technology on July 9,
1997. Results of the inspection, which are summarized in Table 3-7, show that half the panels
were still rated above 6. Fourteen of the eighteen panels which were coated with water-thinned
preconstruction primers were rated from 1 - 7, and of these, the lowest ratings generally correlated
with DFT's of about 0.5 mil. Panels rated above 7, all of which had a nominal DFT of 1.0 mil or
greater, were coated with either Amercoat 3207, Devran 720, or Hemudur 18580. Panels coated
with solvent-borne Nippe Ceramo or International Zinc WB14A were rated at 7 or 9, except for
one Nippe Ceramo-coated panel (rated 1) having a DFT of 0.5 mil. Results of the final visual
inspection are presented in Table 3-7. Photographs showing the surface appearance of each panel
after 12 months of exposure testing are presented in Appendix 3-3.



4.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the testing, analysis, and investigation conducted in this project, the
following conclusions and recommendations have been established:

¢ Results of laboratory adhesion testing of panels showed that the PCP's were compatible with
the manufacturer's recommended topcoats and that most of the coatings exhibited good
adhesion, with strengths greater than 1000 psi.

4 Cuts of PCP-coated A36 steel panels which were severed by plasma torch, were rated as good
(on a basis of good, fair, poor).

¢ Results of fillet welding trials, conducted using the selected set of parameters, revealed the
presence of significant linear porosity along the fusion centerline in most of the welds. It is
recommended that additional testing be conducted to identify alternative welding parameters to
make acceptable welds on panels with these PCP coatings.

¢ Results of atmospheric exposure testing showed that selected water-thinned PCP's provide
good corrosion protection for A36 steel for up to 12 months, with performance comparable to
the two solvent-borne IOZ primers that were concurrently tested.

4 All water-thinned PCP panels rated above 7 (including Amercoat 3207, Devran 720, and
Hemurdur 18580) had nominal DFT's of about 1.0 mil or greater.

¢ Poorest performance of all primers tested generally correlated with applied in DFT's of about
0.5 mil.
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TABLE 2-1

Shipyards Contacied
Regarding Water-Thinned
Preconstruction Primars
Aandc Marire | Steve Copswal | (604} 270-10850 jisrs | Currentily using 102 proconginicson prmans.
Mcrdaln | Eamie Mouer | (504)436-5550 | WE Epoxy.  |Have nol sed 102 PCPs in savaral years,
Acrlic-Epeey  |Profars ntesguard 292 WH
Ingals Way Frooman | (B01) 035-3818 I0Z Productian line not set up far W8 PCPs
Mannct Masi | Mike Benisch | (715} 7358341 | WB Acrybc-Epony |Using Dewan 720. Accepted by USCE,
Mi:Darmatt Polard Bancd | (5041 831-7741 e g Huve expanmentod faverbly with menguard 252 WA
Currenily using Imemasonal Zing WE14A PCP.
~ NASSCO Juty Blaksy | [619) 544-6445 102 |Have implemenied Mippe Coram 1OZ and VOO
colection sysiemn,
Nowport Nows | Wah Fortenierry | (#04) 3802567 0z Mot usrg watarbame FCP. Have implemantea

Hippe Corama 107,




TABLE 2-2
Companies Contacted Regarding Water-Thinned
Preconstruction Primers
With No Metal Pigments

COMPANY LOCATION CONTACT  TELEPHONE COMMENTS
Adv. Polymer Sci. Avon, OH Bryan Austin | 216-837-6218 |Does not produce preconsiruction primers
Ameron Brea, CA Harlan iiein | 714-520-1951 |Recommended Amarcoal 3207
Carboling St Lowis, MO | Larmy McDonaid | 314-644-1000 |Recommaended Carboline 8101
Courtaulds Houston, TX Jim Denny | 713-684.1282 |Recommendad Intergard 202 WB
Devos New Barlin, WI | John Tannar | 410-783-0431 | Recommended Devran 720 =
Dupont Wilmington, DE various £00-298-T668 |Does not produce marine PCPs
Glidden Harahan, LA Ead Herbez | 504-737-6550 |Mot suitable for immersion service
Hampel Houston, TX | Mike Benfikjaer | 713-572-0616 |Recommended Hemudur 18580
imtermatonal Zinc | New York, NY Greg Falbarg | 212-465-8218 | Racommaended WE144 inorganic zing
Jatun Valspar Baitimore, MD | Derick Hayman | B00-638.7756 |Recommended Sovaprime 13R26
Partar Louiswile, KY | John Lanning | 502-568-9200 |Refered us to parent company, Countaulds
PPG Pitisburgh. PA | Dee Aice BOD-441-3695 |Not recommended for immerson senice
Sherwin Williams | Cleveland, OH | Mark Perrings | 216-341-9988 |Recommended Kem Aqua 70P
Sigma Housson, TX Dan Robbins | T13-672-1175 |Recommendad Sigma 1K WE
Tnemec Kansas City, MO | Mark Bollingar | B16-483-3400 |Does not produce preconstruction primers
Wasser Kent, WA Feevin Girillo 206-B50-2969 |Doas nol produce preconsiruction primers
Myrma Marighta, GA | Bud Gundaker | BO0-3X2-3136 |Does not produce preconstruction primers




TABLE 2-3
Fraconsiruction Primars

Selected lor Laboratory
and Fiald Testing
Manutacturer  Designation Product Description __Ihigal Solids % _Parts_$/gaiien sq Migal. Seq M. m7TOF Usors Comments
Armeann Amerooal Waterbome Acnyli: Epay ig = 2 25.00 Lt 0.04 15 minuies Aynciaie Somewhat slicky until sunpd
3207 off white, pray, axide md
Carboline Carbalkrs Watertioma Acndic 11 39 i 313 417 il A0 minules | nons knowe Has hees testad &l Avondale
101 Many coloes
Dovoe Deven720 | Waterbased heryic Epony | 072 | 43 | 2 | 3050 | 88 | 008t | 15 mies
et (Zrmin w PH} | Marines Works wed on autc. aguiph
Hermpet Hemudur WB Epoxy + amingadtudl | 13 | 43 2 | B850 | 528 | 0128 | aminwPH | varoms Used in Belgum and Engiand
18580 rad =
Intematicnal Filergard Waterboma Epcay 228 31 | 2 [4eea| @ | b0k | onme | vt Dries quickly
Courtauits 282WHE rad Avondala
Jaten Vatspar | Sovaprime Wister Roducabés 07| 46 | 2 |20 | 738 | 0031 | 1Omnuis | Avondsls |  Socking MILP.23238 approval
13RS Epcocy Promer, red _ Newpon?
Hippen Nippe Cerama Momanie ZnePCP | 54 | 28 | 2 | 7233 | &1 | 0108 | amnwPH | NASSGO Reference coating
5W NO#A spamaT aoray Mivepoart
irarmational WEI4A Water Hases o | e | 2 [ 2200 1000 | o2 | SmiowPH | Wceron Relaronca coatng
Zinc Com, Inormganic Zne PCP Attanfic Drries quickly on automatic
iy Trnfy SpupITET, ACorHTecal




NSRP 3-95-3
ADHESION TESTING
(RDD Project 43489)
Amercoat 3207 Amercoat 385
Carboline 8101 Carboline 890
Devran 720 Bar Rust 235

Hemudur 18580

Intergard 292WRB

Sovaprime 13R96

Hemudur 4515
Intergard KB

Sovapon 513W27



(ASTM D454]1-85)*
Top Adhesion Measurements (PSI) Location of
AT #1 2| TN
N5 Amercoat 3207 Amercoat 385 = 1000 =1000 = 1000 - - None
N4 Amercoat 3207 Amercoat 385 = 1000 = | (00 > 1000 - -~ None
N24 Amercoat 3207 Amercoat 385 > 1000 = 1000 > (K -- - None
N33 Carboline 8101 Carboline 890 650 350 650 750 650 Substrate
N38 Carboline 8101 Carboline 890 500 350 600 650 725 Substrate
N35 Carboline 8101 Carboline 890 600 575 550 - -- Substrate
N171 Devran 720 Bar Rust 235 =1 (0N} 625 = 1000 - -- Adhesive
NI176 Devran 720 Bar Rust 235 >[N = 1000 = 1000 - - None
N175 Devran 720 Bar Rust 235 > 1000 > 1000 > 1000 - -- None
N126 Hemudur 18580 Hemudur 4515 = 1000 = [ (00 =1 (0 - -- MNone
N129 Hemudur 18580 Hemudur 4515 = 1000 = 1000 = 1000 - - None
N156 Hemudur 18580 Hemudur 4515 =1000 =1 000 > 1000 - - None
NT76 Intergard 292 WB Intergard KB =1000 = 1000 = 1000 = 1000 None
NEI Intergard 292 WB Intergard KB > 1000 = 1000 }ﬂr - =4 None |




ADHESION TESTS
(ASTM D4541-85)*
Panel { Top Adhesion Measurements (PSI) Location of ||
Mark Primer Coat # | 2 ’ 0 ] 44 ] 4= Failure
Intergard 292 WB Intergard KB =750 =1000 > 1000 B75 1000 Between
Coats
NI152 Sovaprime |3R96 Sovapon 513 W27 > 1000 = 1000 > 1000 -- - None
NED Sovaprime 13R96 Sovapon 513 W27 = 1000 = 100 = | (i) -- - None
N163 sovaprime 13R96 Sovapon 513 W27 > 1000 =100 > 1000 -- - None
Ni132 Int, Zinc. WB14A Bar Rust 235 =000 575 575 7175 - Adhesive
NI133 Ini. Zinc. WB14A Bar Rust 235 750 > 1000 > | () -- -- Adhesive
N36 Int. Zinc. WBI14A Bar Rust 235 S00 950 550 >1000 | >1000 Adhesive
NI6d Nippe Ceramo Bar Rust 235 =1000 = 1000 B50 - — Adhesive
N47 Nippe Ceramo Bar Rust 235 > (KN) = 1000 =L -- - Adhesive
Nippe Ceramo Bar Rust 235 = 1000 = 1000 950 - -- Adhesive

*Coating system was scribed to base metal around dolly for all tests.



Panel Mark Primer DFT Cut Results Comments
(Mils) (Good, Fnl:rl Poor)

C1 Amercoat 3207 0.7 CGood less fumes than 10% primer

c2 Amercoat 3207 1.1 Good less fumes than 10% primer

C3 Amercoat 3207 1.6 Good less fumes than 10# primer

o7 Carboline 8101 0.6 Good less fumes than [0% primer

CB Carboline 8101 1.1 Good less fumes than 10 primer

Co Carboline 8101 1.5 Good less fumes than 1O# primer
C13 Nippe Ceramo 0.5 Good
Cl4 Nippe Ceramo 1.1 Good
C15 Nippe Ceramo 2.0 Good
C19 Intl. Zinc WB14A 0.6 Good
C20 Intl. Zine. WB14A 1.0 Good
C21 Intl. Zine WB14A 1.5 Good

C26 Intergard 292 WB 0.8 Good less fumes than I0% primer

C26 Intergard 292 WB 1.0 Good less fumes than 10& primer

- C27 [ntaﬂard 292 WB 1.8 Good less fumes than 10% primer

Ref. Appendix 3-1



Primer DFT Cut Results Comments
(Mils) (Good, Fair, Poor)

Sovaprime 13R96 0.4 Good less fumes than 10# primer
Sovaprime 13R96 0.9 Goaod less fumes than 10# primer
Sovaprime 13R96 1.5 Good less fumes than 10% primer
Hemudur 18580 0.5 Good less fumes than 10% primer
Hemudur 18580 0.9 Good less fumes than 10# primer
39 Hemudur 18580 1.6 Good less fumes than 10% primer
C43 Devran 720 0.7 Good less fumes than 10#% primer
C44 Devran 720 0.8 Good less fumes than 10% primer
L C45 Devran 720 1.7 Good less fumes than 10# primer

* Tarch travel rate was 121 inches/minute.

Ref. Appendix 3-1



MCDERMOTT SHIPYARD
WELD TESTS
(MIL-5TD-248D-10 MAR. 1989)
S

DFT Pore Size Total

(Mils) {32nd of inch) __Pores Pass/Fail
W4 Amercoat 3207 0.8"0.5" 1-3 46 in 15" Fail
W5 Amercoat 3207 1.1/1.1 2-4 10 in 7" Fail
W6 Amercoat 3207 1.5/1.5 1-8 32 in 15" Fail
WIi0 Carboline 8101 0.5/0.5 1-6 11in9" Fail
Wil Carboline 8101 1.0v0.9 1-5 50in 13" Fail
Wiz Carboline 8101 1.4/1.4 2-8 61 in 15" Fail
Wi6 Nippe Ceramo 0.5/.5 0-1 Jin 15 Pass
W17 Nippe Ceramo 1.0v1.0 |-3 97 in 15" Fail
W18 Nippe Ceramo 1.5/1.5 1-4 12in 6" Fail
W22 Intl. Zinc WRI4A 0.5/0.6 0-1 3in6" Pass
W23 Intl. Zinc WBI4A 1.0/1.1 2-5 38 in 157 Fail
W24 Intl. Zinc WBI4A 1.5/1.5 2-5 15in 3" Fail
W28 Intergard 292 WB 0.7/0.8 1-6 45in 15" Fail

1L.OVI.1 1-8 46 in 14" Fail

Ref. Appendix 3-2




MCDERMOTT SHIPYARD
WELD TESTS
(MIL-STD-248D - 10 MAR. 1989)
DFT Pore Size Total
Mark Primer Mils 32Znd of inch) Pores Pass/Fail
W30 Intergard 292 WB 1.6/1.5 2-8 40 in 14" Fail
Wi4 Sovapnme |3R96 0.5/0.5 I-8 9m 13" Fail
W3s Sovaprime 13R96 12711 1-5 48 in 15" Fail
Wit Sovaprime 13R96 1.5/1.1 2-5 25in 12" Fail
W40 Hemudur |8580 0.5/0.3 2-6 25in 11" Fail
Wil Hemudur 18580 0.9/1.2 2-8 37in 12" Faul
w42 Hemudur 18580 1.5/1.4 I-6 42 in 15" Fail
W46 Devran 720 0.9/0.5 1-5 53 in 14" Fail
w47 Devran 720 1.1/1.2 2-3 25 m 14" Fail
W4E Devran 720 1.4/1.2 2-4 35in 127 Fail
(1 DFT of Base Plate {2) DFT of Vertical Plate

Ref. Appendix 3-2




TABLE 3-4 First 3-Month Inspection

Conducted September 17, 1996

Panel Mark Primer DFT ASTM D 610-85 Comments
(Mils) | Oto 10 (10 Best) e = W

N14 Amercoat 3207 0.5 10

N8 Amercoat 3207 1.0 10

N23 Amercoat 3207 15 10 ||
N30 Carboline 8101 0.5 9 heavy rusting in scribe ~
N27 Carboline 8101 0.9 9 heavy rusting in scribe
N148 Carboline 8101 1.4 10 heavy rusting in scribe
N169 Davran 720 0.5 9
N168 Devran 720 0.9 10
N173 Devran 720 1.7 10
N125 Hemudur 18580 0.5 9 surface beginning to chalk
N119 Hemudur 18580 1.0 10 surface beginning to chalk
N157 Hemudur 18580 1.5 10 surface beginning to chalk

N82 Intergard 292 WB 0.7 49 scribe barely rusting

N75 [ntergard 292 WB i1 10 scribe barely rusting

NB83 Intergard 292 WB 1.5 10 scribe barely rusting




Panel Mark Primer DFT ASTM D 610-85 Comments
{Mils) 0 to 10 (10 Best)
N150 Sovaprime 13R96 0.5 T
N95 Sovaprime 13R96 1.0 10
N155 Sovaprime 13R96 1.4 10
N133 Int. Zine WB14A 0.5 10 white stains on surface
NG6 Int. Zine WB14A 1.0 10
N55 Int. Zine. WH14A 1.5 10
N165 Nippe Ceramo 0.5 10
N48 Nippe Ceramo 1.2 10
I N49 Nippe Ceramo 1.6 I.CI__ =




Second 3-Month Inspection
Conducted December 17, 1996

Comments 1
0 to 10 (10 Best)

N14 Amercoat 3207 | 0.5 8 White stains on surface

N8 Amercoat 3207 1.0 10 White stains on surface

N23 Amercoat 3207 1.5 10 White stains on surface

N30 Carboline 8101 0.5 [ Heavy rusting in seribe and at edges
N27 Carboline 8101 0.9 6 Heavy rusting in scribe and at edges
N148 Carboline 8101 1.4 7 Heavy rusting in seribe
N169 Devran 720 0.5 & Heavy rusting in scribe and at edges
N168 Devran 720 0.9 7 Heavy rusting in scribe
N173 Devran 720 1.7 10 Rusting in seribe
N125 Hemudur 18580 0.5 3 Chalking with moderately severe rusting
N119 Hemudur 18580 1.0 8 Surface chalking
MN157 Hemudur 18580 1.5 ] Surface chalking

NB2 Intergard 292 WE 0.7 2 Severe rusting across surface

NT75 | Intergard 292 WB 1.1 J Muderatu]; severe rusting across surface




DFT ASTM D 610-85 Comments
(Mils) 0 to 10 (10 Best)
NB3 Intergard 292 WB 1.5 7 Heavy rusting in scribe and at edges
N150 Sovaprime 13R96 0.5 1 Very severe rusting across surface
N95 Sovaprime 13R96 1.0 ] Heavy rusting in scribe
N155 Sovaprime 13R96 1.4 6 Heavy rusting in scribe
N133 Int. Zine WB14A 0.5 L White stains across surface and edges
rusting
NE6 Int. Zinc WB14A 1.0 10 Light rusting in scribe
N55 Int. Zinc. WB14A 1.5 10 Very light rusting in scribe l
N165 Nippe Ceramo 0.5 3 Rust “feathering out” from scribe
N48 Nippe Ceramo 1.2 10 Very light surface chalking
N49 Nippe Ceramo 1.5 10 Very light surface chalking

Project 43489/NSRP 3-95-3

BLC 12-17-96



Third 3-Month Inspection
Condocied March 17, 1997

ASTM D 610-85

0 to 10 (10 Best)
N14 Amercoat 3207 0.5 B Heavy chalking on surface

NE& Amercoat 3207 1.0 9 Moderate chalking on surface

N23 Amercoat 3207 15 9 Light on surface
N30 Carboline 8101 0.5 & Heavy rusting in scribe and at edges
N27 Carbaline 8101 0.9 6 Heavy rusting in seribe and at edges
N148 Carboline 8101 1.4 7 Heavy rusting in seribe
N169 Devran 720 0.5 6 Heavy chalking, rusting in scribe
N168 Devran 720 0.9 6 Heavy ehalking, rusting in scribe
N173 Devran 720 1.7 9 Light chalking, rusting in scribe
N125 Hemudur 18580 0.5 3 Chalking with moderately severe rusting
N119 Hemudur 18580 1.0 & Moderate surface chalking
N15T Hemudur 18580 1.5 8 Surface chalking
N82 Intergard 282 WB 0.7 2 Heavy chalking, rusting in seribe
NT5 IntuEard 292 WB 1.1 2 Moderate cha!]ﬁ_nE, rusting in scribe




N83 Intergard 292 WB 1.5 6 Light chalking, rusting in scribe

N150 Sovaprime 13R96 0.5 1 Very severe rusting across surface

N5 Sovaprime 13R96 1.0 5 Heavy chalking, rusting in scribe

N155 Sovaprime 13R96 1.4 5 Heavy chalking, rusting in scribe

MN133 Int. Zinc WB14A 0.5 8 White stains across surface and edges rusting

N66 Int. Zinc WB14A 1.0 10 Light rusting in scribe

N55 Int. Zine. WR14A 1.6 10 Very light rusting in seribe

N1656 Nippe Ceramo 0.5 2 Heavy rust “feathering out” from scribe

N48 Nippe Ceramo 1.2 10 Very light chalking, rust in scribe

N49 I"HEE Ceramo 1.5 10 ‘si’a_r: IiEI_:t. chalking, rust in scribe
Project 43489/NSRP 3-95-3 BLC 3-17-97



Fourth and Final 3-Monih Inspection
Conducted July 9 1997
Testing Terminated on June 23, 1997

Panel Mark
(Mils) 0 to 10 (10 Best)
—

N14 Amercoat 3207 0.5 T Heavy chalking on surface

NE Amercoat 3207 1.0 9 Maoderate chalking on surface
N23 Amercoat 3207 1.5 9 Light chalking on surface

N30 Carboline 8101 0.5 5 Heavy rusting in scribe and at edges
N27 Carbaoline 8101 0.5 6 Heavy rusting in scribe and at edges
N148 Carboline B101 1.4 7 Heavy rusting in seribe
N169 Devran 720 0.5 G Light surface rust, rusting in scribe
N168 Devran 720 0.9 6 Surface chalking, rusting in scribe
N173 Devran 720 1.7 9 Surface chalking, rusting in scribe
N125 Hemudur 18580 0.5 2 Sovere rusting across surface
N119 Hemudur 18580 1.0 T Moderate surface chalking
N157 Hemudur 18580 1.5 8 Moderate surface chalking
Na2 Intergard 292 WB 0.7 2 Heavy chalking, rusting in seribe
NT75 Int.erErd 292 WBH 1.1 2 Heavy :h:ulkinE. rusl:'mg in scribe ||

Ref. Appendix 3-3




Panel Mark Primer DFT ASTM D 610-85 Comments
(Mils) 0 to 10 (10 Best)

N8&3 Intergard 292 WB 1.6 6 Light chalking, rusting in scribe
N150 Sovaprime 13R96 0.5 Very severe rusting across surface
Nos Sovaprime 13R96 1.0 5 Heavy chalking, rusting in scribe
N155 Sovaprime 13R96 1.4 5 Heavy chalking, rusting in scribe
MW1a3 Int. Zine WB14A 0.5 T White surface stains, scribe and edges rusting
NE6 Int. Zinc WB14A 1.0 g Light rusting in scribe
N5& Int. Zinc, WB14A 1.5 9 Very light rusting in scribe
MN165 Nippe Ceramo 0.5 1 Light surface rust, heavy rusting in scribe
N48 Nippe Ceramo 1.2 Very light chalking, rust in seribe
N4g Nippe Ceramo ! 1.5 9 \fﬂ ]iglgt chalking, rust in scribe

Ref Appendix 3-3

Project 43489/NSRP 3-95-3 BLC 7-9-97
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Figure 2-1 Atmospheric Exposure Test Panel Design.




Figure 2-2  Measuring the Panel Surface Profile With Testex Gage and
Press-O-Film Replica Tape After Shot Blasting.



Figure 2-3  ygeu-Blast Equipment Used Figure 2-4  Blast Cleaning a Weld Test
To Prepare all Test Panels Panel With 570 Shot.

Prior to Primer Application.



Figure 2-5 Applying Bar Rust 235 to Back of an Atmospheric Test
Panel.
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Figure 2-6 Applying Preconstruction Primer to Atmospheric
Exposure Test Panels. Only the Center Plate was Used to
Check Wet Film Thickness.

Figure 2-7  Measuring Wet Film Thickness of the Dummy Panel
Immediately After PCP Application.



Figure 2-8 Measuring Dry Film Thickness After Curing. A Low Range
Magnetic Lift-Off Gage (Mikrotest Model GM) was Used.



Figure 2-9 Close-up of Test Panel N168 Prior to Shipyard Exposure.



N14 N8 N23 N30 N27 N148
Amercoat Carboline
3207 8101
Low DFT | Med. DFT | High DFT | Low DFT | Med. DFT | High DFT
N169 N168 N173 N125 N119 N157
Devran Hemdur
T20 18580
Low DFT | Med. DFT | High DFT | Low DFT | Med. DFT High DFT
NB2 NT5 N83 N150 N95 N155
Intergard Sovaprime
Z92WE 13R96
Low DFT | Med. DFT | High DFT | Low DFT | Med. DFT | High DFT
N133 NGG NG N165 N4B N49
Int. finec Nippe
WEB14A Ceramo SW
High DFT Low DFT NQA High DFT
Low DFT | Med. DFT Med, HIT

Figure 2-10 Test Panel Location on Shipyard Exposure Rack.




Figure 2-11 . Atmospheric Exposure Test Rack Prior to Exposure at
McDermott Shipyard.

Figure 2-12 . Back Side of Above Rack Prior to Exposure at McDermott
Shipyard. Note Bolts for Attachment of Steel Base.
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Figure 2-13 . Location of Atmospheric Exposure Rack (Arrow) at
McDermott Shipyard in Amelia, Louisiana.

Figure 2-14 . Close-up View of Above Test Rack Location. The
Atmospheric Exposure Began on June 17, 1996.
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Figure 2-15  Photograph showing the automated plasma torch cutting system used for
cutting primer-coated panels. This machine is used in production operations
at the McDermott Shipyard in Amelia, LA.



Figure 2-16  Photograph showing a primer-coated panel severed by the plasma cutting
torch. Cuts of all panels were found to be pood.



Figure 2-17 Photograph showing fillet welding of primer-coated web-and-flange
assemblies using a Lincoln twin-arc welding machine. This machine is used
in production operations at the McDermott Shipyard in Amelia, LA.



Figure 3-1 Photograph showing the surface characteristics and uniformity of the kerf
resulting from plasma torch cutting a typical primer-coated 3/8" thick panel.



Figure 3-2 Photograph showing web-and-flange sections and fillet welds with linear
surface porosity.



Figure 3-3 Photograph with inset arrows showing the flaws (porosity) at the fracture
surface of a typical fillet weld in a primer-coated web-and-flange section.
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APPENDIX 2-1

Product Data Sheets for
Water-Thinned Preconstruction Primers
Selected for Laboratory and Shipyard Testing



Anmeron

Pl'oI uct Data/
Application Instructions

*Low oéor

» Waldable primer

« Long pot life

o VOC compliant

« Exeellent cozrosion tesistance

¢ Clean and thin with waser

» Fast dﬁing

« Compatible with water-based and solvent-based epoxy

'IypiciFI Uses

Amercaat 3207 primer provides excellent corrosion protectior:
forsteelasa we|dable preconstruction primer.

Surface Preparation

Cowndperformance is proportional to the degree o surface
preparation. Abrasive blasting is usually the most effective and
econariical method to remove rust and mill scale. Prior to
coating, surface must be cleaned, dry, undam and free of

\all contiminants, including salt deposits. Round off all rough

welde end sharp edges, remove a)l weld spatter.

Stael - Bhot blast per SSPC-SP1010 achievea 1-2 mil (35 to 65
microng) profile as indicated by a Keane Tator Surface Profile
Compurstor, Testex Tape or similar device.

Apply Amereoat 3207 as so0n as possibla to avald rusting or

other reconiamination. Do not jeavs blasted siee] uncoated
over night. Spot blast to rernove any contamination; solvent
wiping{s not satlsfactory.

Galvanizing -Remove oil or soap film with neutral detergent o
emulsion cleansr. Then use zin¢ treamment such as Galva-prep®

or equi;ullm or blast lightly with fine abrasive.

Aluptisum — Remove oil, grease ar soap flm with asuteal
de nt or emulsion cleaner; treat with Alodine®, Alumiprer™
or equivalant or blast Lightly with fine abrasive.

Application Equipment

The f&liowing is a guide; suitable equipment from other
manufacturers may be used. Changes in pressure, hose and tip
size may be naeded (or proper spray charasleristics.

Ajrless ~ Standard equipment such as Graco Bulldog Hydre-
Spray 30:1 orlarger witha 0.01$- 10 0.019-inch spray tip.

Conventional spray = Industrial equipment such as DeVilbiss
MBC of JGA or Binks BBR spray gun. A moisture and ol trap in
the main air supply line, a pressure material pot witha
mechanical agitator and separate regulators for air and fuid
pressure are recommended.

"™\ Power| mixor - Jifly Mixer powered by an air or an electricmetor.

|

Ahercoat“ 3207

Waterborne epoxy preconstruction primer

Physical Data
Finish Flai
“olor Oxidered
Components 2
Cw ngmechanism Solvent release and chemieal
reaction between components
Volur:.e solids
(ASTM D2697 modified) 39% 3%
Dry film thickness percoat® 1 mil {25 microns)
Coats 1
Theoretical coverage furgal m¥L
1 mil (25 microns) 625 153
voC 1.9 lb/gal 228yl
Flash point (SETA) *F <
cure and resin »200 >93
Amercoat 12 0 <18
Amercoat 928 175 79
Aoplication Data
Apulied over Prepared steel, aluminum.
galvanizing
Surfx se preparation Shot blast SSPC-SP10
Method Spray airlass or conventional
Mixing ratlo (by volume) 1 pant cure to 8 partsresin
Pot life / Induction time °FrC :
90/32 70721 50710
pot life (howrs) 12 24 48
inductions time (endn) 10 20 40
Aler mixing resin and curs allow for induction ime befors
application.
Environmental conditions
‘Tamperature *R °C
sir 50w 110 101043
swface 5010120 10t049
R-'ative Humidity 85% maximum
Surface emperatures must be at least 5°F (3°C) above dew
poiit to prevent condensation.
Drying time (ASTM D1640) °Fr°C
80/32 70/21 50710
touch (minutes) 3 5 20
recaat 1 topcoat
minimum (hours) 11, 2 48
maximum None
Thinner Fresh water
Equipment cloaner Fresh water. Amercost 12 or 928
Qualifications

Weldable in sccordance with MIL-STD-248 D Paragraph 4.4.1.12
“Fibm thicknese ghould averege ? mil and the masimon fiim bulld over the
weazhould be 19 mile io malnialn weldabilliy

W



Appli:bation Procedure

Amarcoat 3207 {s packaged in the proper proportions which

must b mixed together use,

1. Flush equipment with Amercogt 12, followsd by fresh

water before use.

2. Stifresin using power mixer o disperse pigments.

3. Add cure and mix thoroughly until uniformly blended.

Induction time before application is required for proper film

build and appearance. Insufficient mixing (low speed or

manus) mixing) will resultin poor am eation and eonse-

quently be detrimental 1o coating performance.

4. Conventional spray may require thinning for workability.

add upfto ¥z pint water per gallon of Amercoat 3207. Do not
thinning limit, Film build will be reduced. Airless spray-

exceddthi
thina{ng normally not required.

5. Applys wetcoat in even, parallel passes: ovarlap sach
pass 50 percent to avoid bare areas, pinholes and holldays. If
required, cross spray at right angles to first pass.

6. Vehilate with clean air during application and dxy‘l’!;f
Tempstratires and relative humidity of ventilating air will affect
drying times, Avoid contact with waler or condensation oo
caaling surface until dry throeugh: otherwise, surface discol-
oration may occur.

7. an all equipment immediaely afler use with elean,
warm water, followed by Amercoat 12 10 remove any partially
drfed materfal and moisture.

Safeﬁy Precautions

Roed aach companent’s material safery data shaet bafore use, Mixed Tararial hus
hazards ¢f sach componen.
uu'noy-x-pum—ud handling of this praduet ean ba hazardous 1o

Dur‘u&mspduel-lthutnntuuuul 1540 nafely mansu ‘s
» pmurg praperiy damage snd Iq]urh.'l‘h—.p .:'.'Im. wgdudc.
sithoul {lindtations bnplementation of p vanillation, use of proper
lamps, wearing of propar prolaedve ebm:xud tansks, tanting and ‘K.T
saparation ofapplication areas, Consult youe supervisor, Propet ven n
and proipetive measures must be provided during application and drying to
ko) 5] mists and vapor concehirstions within sale [imiis and 1a protact
agalnal hazards, Necusanry safety equiptment must be usad and
vanuliation requiremsnia carefully observed, sspecially in confinad or
ondodl spacas, such aa tank interiors and builldings.

This product }s 1o b used by those knowledgeable about proper spplcation
melhods. Ameron makes no recommendstion aboul the types of safely
measurell that may head (o be sdopied beceusw these depeni on Applicatls
authnm. ol which Ameren ks unsware and over itbvs
»o

you b.mt fully ondersiand thess warnings and instructions or if you
eannotstriclly esmply with them, do not usa the produet.

Note: Conoult Code of Fodaral Rogulations Title 29, Labor, parts 1910 and 15~
conceTning occupstanal aafery and heajth mandards and regulatons, a9 Wallas
any othat applicabls federal, state and local reguiations on cafe practiess (n
conting operatans.

This product is for industrial usa only Not for residential use in Califorr s

Shipping Data

Packaging units 1 5
cure § o.ua.lin"zgzﬂan 0.55 galin 1.galean
resin 0.89galini-galcan 4.45 galin S-galcan

Shi weight ( x) b k

i N s
cure 1.1 0.5

10.5 4.8

6.0 2.7

resin 51 23.1

“helflife when stored indocrs at 40 to 100°F (4 10 38°C)
v treand resin 6 months from shipment date

Protect from freezing.

Numnerie  values are ummmﬂmmdu d
::umnas.uw applieation lospes gnd heg:ln-luu.n
The mixed produss is photochamleally reactive as delned by South Coast Alr
Quality Managemem District’s Ruls 102 or equivalens regulations.

pesin
S-gal unit
cure

Typical Properties

Elongation (ASTM D§22)

Impact resistancs (3 mils)
(ASTM G14)

Rapid deformation (3 mils)
Reversa (ASTM D2974)

Moisture vapor transmission
Specific Permeability
(24 hrs) (ASTM D1653)

Worranty

AnSaroR WUITARTS It preducts to De frec fro dfacts o aterial and
worktanship. Aztarotys sala ation and Buyery suclusive reaedy in
o o e TN e s WAy o et ' By

rep o not to or (]
acsearyt in the iaveiced amount of the noneonforming profuas. Any dn?nmde
thiy Warranty must be xnads by Buyer 1o Ameron in writing within Gve (5) days of
Buyer's discovery of e claimed defect, tutin nio svent latar than the expiration of
the spplicable ahaiflifa oz olis ysar fraim the delivary date. whichever ls carler.
Buyers failure 1o nesly Amaron of such nancanformance as reyquired hereln dhall
bar Buyer from recovery under s Warranty.

Amerca makeg no other warranties concerning the product. No other
warranties, whether express. implied. ob siaiiory, such as warahtiesof
meichanablilty or Otneas for a particular purpose, shall spply. In no event
shmll Amoaren be Mable for enncaguential o2 ineldental damages.

\ny recommendatian or suggestion relating 1o Ghe uye of the products made by
A 1eron whether (n it achnical liusrature, or in respanse to spedifie inguiry, or
otherwise, s hased ah data Dalleved to De roliable; howwver. the producisand

“\ormation are imtended r use to gl and know-how

having requisi
4 "o indwty. and therelreitis Byes lomis

»>35%
17inlbs

»160in |bs

0.77 mm mg/cam?

Buyer toaxtisfy ltsalf of tha suitability of the
e 10ets for s own parficular use and it shall De deamed gt Buyer Bag done s,
ail sole discedan and risk, Variston tn enviranment, changes in proceduges of
v, 7 exyapolation of data roay calss UREsTiSTACtory Fesulls. :

Lim-tation of Liability

Amercn's lability on any claim of any End. including datms based gpon
Amwan's paghigenes or srict Hablity, far any loss or damage aviging o ef,
connead with, of remilting from the use of the products, shall in nio tase exceed
the purchaso prico allagable to the praducs or part thareo! which give riss to the
daim. In no event shall Aroeron be [lshls for ennsaquantial or Incidental

Ameron.

Proteciive Coatings

Zoragy

| 201 NorthBerry Street, Bres, Calfornia 62622.1020 » J.F. Kon 3éy1aan 7, 4191 M2 Gelciermaisen, The Netrertands

11090 ameran + Rirat nU.SA ¢ RV wDevede RV



} TECHNICAL INFORNATION BULLETIN

Ameron

AMERCOAT 3207 - SHOP PRINER USE

Amercoat 3207 is a water-based epoxy priser that has recently been tested
at Avondale Shipyard as a water-based pre-construction primer (PCP).
Avondale has been experiencing environmental problemws using zinc-rich
PCPs. These environmental problems are related to the blasting off of the
PCP with consequent pollution of water around the shipyard with zinc. 1In
testing they have found that Amercoat 3207 meets their needs for a more

environmentally friendly PCP.
Features and Benefits:

1. Nater-based - Ease of thinning and clean-up with water, lowers
solvent costs.

2. Low VOC and high flash point.

3. Potiife of 24 hours which fits well with shop application
techniques.

4. Fast dry - At Avondale at 85°F (see Attachment 4, Application Forms)
they report 3 minutes tack-free and 9 minutes nail-hard. Also see
Attachment 2, Cure Schedule, which is a chart of dry at high
temperatures which allow fast through-put on a heated line.

5.  Can be applied at 0.5 to 1.5 mils with water thinning.

6. Weldable at average film thickness of 1 mil and maximum film
thickness of 1.5 mils per WIL-STD-248D. Application above this
millage adversely affects weldability. See Attachment 4, Weld
Reports from Avondale. Note: Steel profile should be maintained
pelow 1.5 mils for optimum corrosion resistance.

7. Amercoat 3207 will offer good corrosion protection for 3-6 months
dependent on the storage conditions of the steel.

8. Excellent compatibility of Amercoat 3207 with many types of coating,
see the sttached list.

80TE: Attached welding tests were performed to NIL-STD-248D and welding
was witnessed by representatives of U.S. Navy and ABS.




NUMBER 91-1
ATTACHMENT 3
AMERCOAT 3207 - COMPATIBILITY LISTS
generic Type Product Rame Maximmx Topcoat Window*
Epoxy Amercoat 3207 Unlimited
Amerlock 400 Unlimited
Amercoat 385 Unl imited
Amercoat 3151 Unlimited
Amercoat 3217 Unlimited
Amercoat 395FD Unlimited
Amercoat 83A Unlimited
Amercoat B8lA Unlimited
Amercoat 3171 Unlimited
MIL-P-24441 Unlimited
Coal Tar/Epoxy  Amercoat 78HB Unlimited
Amercoat 344 Unlimited
Coal Tar/Vinyl Amercoat 245 1 week**
Urethane Arershield 1 month**
Amercoat 450HS 1 months*
Amercoat 3154A 1 monthe**
Chlorinated Amercoat 512 3 days
Rubber
Yinyl Amercoat 99R 1 week**
Amercoat 995G 1 week*=
Amercoat 234 1 week**
Water-based Amercoat 148 1 day
Amerguard 220 1 day
Amerguard 335 Unlimited
Amercoat 208 (DOD-C-24596) 1 day
Amercoat 3207 Unlimited

TECHNICAL INFORMATION BULLETIN
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Technical Information Bulletin

carboline, :
e — Carboline 8101

an RPM Compeny - 314-644-1000

Carboline 8000 Series Materials have been specifically designed for OEM applications. Any other use is
not recommended without first consulting with the Carboline Company OEM Team or the Carboline
Company Technical Service Department.

General Technical

. Solids by Volume: 39% +29%
Generic type:

Waterbarne Acrylic Recommended DFT/coat: 1 -2 Mils

Theoretical Coverage /Coat: 417 Sq. Ft./Gal
General Properties:

VOC Compliant Typical drying and curing times:
Low Odor
Cf)nvenient Single Package Dry to touch at 75°F: 30 minutes
Direct to Metal (D_TM! Dry to handle at 75°F:
Spray or Dip AppI!cauon . Dry to recoat a1 75°F:
Exczllent Weatt?ermg Resistance Dry to stack at 75°F:
Excellent Chemical Resistance Dry to full cure at 75°F:
Fast C_Ure Drying and curing times are affected by many variables.
Thin Film On site testing is always necessary to be certain.
Force Cure for Optimum Performance Times include a total of Force Cure Information
flash off, bake and coo!
down time. Times and Time to handle Temperature

temperatures shown are
based on in-house testing
and will vary depending on

15 Minutes 150°F

oven type and substrate size

Ordering Adhesion to:

s Cold Rolled Smooth Steel: Excelient i
Storage Conditions: Abrasive Blasted Steel: Excellent
Store Indoors Not recommend when blast profile will exceed film thickness.
Temperature: 45-110°F (4-43°C) Smooth Aluminum: Excellent
::Z;‘:Idflrtc:l;ofr‘eoei:g% Phosphatized Steel: Excellent
Gloss: Semi-Gloss
Shelf Life Color; As Required
12 Months when stored at 75°i* Color Pigments used are Lead and Chromate Free

Thinning and Cleanup:

Flashpoint {Seta Flash): . )
May be thinned up to 5% with clean potable water where

>200°F conditions dictate.

. .. . For cleanup use clean water followed with Carboline
Typical Shipping Weights: Thinner #21.
1 Gallon Cans: 11 Pounds 5 Kilograms Typical VOC, EPA Method 24: 1.1 Lbs/Gal
5 Gallon Pails: 51 Pounds 23 Kilograms will vary Per actual gallon: .5 Lbs/Gal
50 Gallon Drums: 600 Pounds 271 Kilograms g:f;(_i on EPA Method 24: 132 gmsit
Totes: ’ Per actual gallon: 58 gmsf

Ta the best of our knowledge the Techncal Data Contained herein are lrue and accurale at the date of issuance and are subject to change without prior notice. User must contact
Carboline Company lo venify comectness belore spacifying or ordening. No Guarantee of accuracy is given of impled. We guarantee our products o conform to Carboline Quaty
Control. We assume no responsibifly for coverage, performance or injuries resuting from use. Liabity, if any, is imited {o replacement of products. Prices and cost data, it shown.
are subject lo change without prior notice NO OTHER WARRANTY OR GUARANTEE OF ANY KIND 1S MADE, EXPRESS OR IMPLIED, STATUTORY, BY CPERATION OF LAW
OR OTHERWISE, INCLUDING MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

OEM 9/12/94




Key CHARACTERISTICS 8101

e Single Pack - Ready to Use - No thinning necessary

® Easily applied to weldable thickness. Thin film application with existing pre-
construction primer equipment is easy.

& Water-borne - Minimal VOC (Only 0.5 Ibs. / gal. VOC)
® Excellent adhesion to sandblasted steel.
® Clean up with water.

® Accepts a variety of generic topcoats.

8101
® Sizes: 1 gallon cans - 6 gallon cans - SO gaflon drums
Shipping Wt: 11 pounds 51 pounds 550 pounds

® Flash Point (S ETA Flash) - Greater than 200°F,
® Coverage 625 sq. ft. @ one (1) mil (Theoretical)

® Shelf life - One (1) year when stored at 75°F.

0086309.8M
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VOC COMPLIANT WATER-BORNE WELDABLE PRIMERS

Saves fuel on pre-heating

Two components mix in base can
May require heating in humid
conditions for quick dry.

High coverage, less mixing.

Will require pre-heat or post cure for
rapid dry-to-handle under extreme
conditions '

Single component 5 gal or drums
Excellent coverage - 625 square feet
@ 1 mil

water thinned

727 square feet @ 1 mil

Superior corrosion resistance to
traditional PCP’s

Salt formation requires removal to
topcoat/overcoat

Very good corrosion rasistance
Available in 8 variety of colors for

alloy distinction
Receives various generic topcoats

Zero VOC
Watear clean-up

Minimum VOC (0.5 Ibs. gal.)

Higher coverage, fewer cans to
dispose of
Water clean-up

Carboline offers three VOC compliant pre-construction primers to best suit your specific
needs. Carbo Weld® primers follow a fong Carboline tradition of superior inorganic zinc

primers.

Carboline 8101 offers a water-borne acrylic alternative to zinc primers.
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CRIGINAL romrur__ij. MANUIACIYSLSS LABORATORY TEST REPORT
oS/ v/ =
( Suly 14, 1994 ' \

Title: Topcoat Adhesion of Carboline Coatings over Weathered
Carboline 8101

References: L488-124; L488-132

Purpose: To evaluate recoatability of various generic topcosts over weathered Carboline 8101.

Procedure: Applied the following over weathered Carboline 8101 (aged 17 days - midwest weathoring) i
and evaluate adhesion using an Elcometer adhesion tester.

1) Carbomastic 15 LO
2) Carboline 801
3) Carboline 833
4) Carboline 3359

Weathered 8101 Recoatability Results

DFT Range 1.1 - {2 mils

Topecoat DFT, | Adhesion, Mode of Failure -
mils psi
| Carbomastic 1S LO 4.6 800 95% adbaive failure of primet, 5% glue failure
| Carboline 801 4.3 900 98% adhesive failure of primer, 5% glue failure
| Carboline 833 3.0 850 70% adbesive, 30% cohesive failure of ?m
Carboline 3359 3.2 800 90% EE failure, 2% adhesive failure o topcost

Advanced Chemist
Jul-94
N
_ From the Carboline Research & Development Laboratory J
Th chnicel do i . \
e T L TR e bl Moo, e
e~ meehsnillirea
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‘ Since 1754 _ |
d | Devran® 720
Water Based Acrylic Epoxy
COATINGS Preconstruction Primer

Marine-(ndustrial-Of(shore

Catalog Number 720-K-XXXX

"FEATURES ~ . .~ =77 T 'RECOMMENDED USES
Long pot life Devran 720 Primer Is an ideal preconstruction
« Up to 8 hours primer designed to work on automatic roto blast

and shape lines:
Water based product

* Non flammable * ‘Provides corrosion protection throughout
fabrication,

Low V. 0. C. *  Will work on automatic welding equipment

Fast dry
«  Will dry on most roto biast lines
Devran 720 Primer Is a suitable shop primer
Weldable for:
* Quality welds at production line speeds
» Steel fabrication
.~ Corrosion Protection ) + Ship construction
+  Excellent + Offshore construction
*+ Industrial construction
Compatible
» Can be topcoeted with most high performance
solvent based epoxies after 24 hours.

Special Order/Non-Stocking item

SPECIFICATION DATA ‘ !

Coating Type Water based acrylic epoxy vocC 0.72 Lbs/Gal
Colors Catalog Number EPA 24 (87 Grams per liter)
Red 720-K-7250 Temp. Resistance 250°F (121°C) dry
Packaging 5 Gallon(111) 10gl kit only| Volume Solids 43%
Two component kit
Flash Polnt N/A (Aqueous System) Theoretical Spreading Rate
. 688 Sq. FvGal at | mil
Density ' Lbs/Gal (1.32 ke/l) 16,9 Sq. m/l at 25 microns
Thioner Water Recommended Fllm Thickness
Pot Life 8 hours at 77°F 2-3 mils wet to obtain 0.8 - 1.2 mlils dry
Shelf Life More than | year )
_/ Induction Time 275°F - |S minutes Application Automatic air or airless spray
70°F - 30 mi
STO°F - 30 minutes Dry Time Touch - 15 minutes at 75°F

Componeat Ratio 1:1 by volume ' Thorough - 2 hours at 75°F




PERFORMANCE DATA

Devran 720 Preconstruction Primer

Abrasion resistance
ASTM D 4060
Taber CS17

1000 gram load

Volume Solids
ASTM D2697

Cleveland Humidity
ASTM D2247

(2000 Hrs)
720/235/235

Salt Spray
ASTM B 117
(2500 Hrs)
720/235/235

Water Immersion
S.S.W. at R.T.

(1 Year)
720/235/235

Excellent: 146 mg loss/1000 cycles

43%

Excellent: No blistering, cracking,
softening or adhesion loss.

‘Excellent, moderate rust at scribe, no

blisters, cracking, sofenting or
adhesion loss

Excellent, moderate rust at scribe, no
blisters, cracking, softening or
adhesion loss

=10~



PERFORMANCE DATA
DEVRAN 720 PRECONSTRUCTION PRIMER

Flexibility Excellent, no cracking
180 Degrees | and flaking

Impact |

ASTM G 14 Forward Impact 32 inch pound-Pass

Reverse Impact 60 inch pound-Pass

Adhesion 700-750 p.s.i.
ASTM D 4541
Elecometer Adhesion Tester

Welding Mil-Std-248D  Pass



DEV 720 - COMPATIBILITY LISTS

Epoxy Bar Rust 235 Unlimited
Bar Rust 236 Unlimited
Devtar SA Unlimited
Dev. 230 Unlimited
Dev. 224HS Unlimited
Dev. 201 Unlimited
Mil-P-24441 Unlimited

Urethane Devthane 369 Unlimited
Devthane 379 Unlimited

Chlorinated

Rubber Devchlor 470 3 Days

Water-based Dev, 646 Unlimited
Devflex 604 1 Day
Devflex 601 1 Day
Dev 720 Unlimited



VENDOR SURVEY

WATER-THINNED PCPs WITHOUT HAZARDOUS METAL PIGMENTS

Coating Designation.
Manufacturer's Name:
Resin Type:

vOC Content:

Percent Solids:

Hazardous Metal Content:

Compatibility:

Surf. Prep. Requirements!

Application Requirements:

Recommaended DFT:

Drying Time:

Curing Time:
Shelf Life:
Approximate cost:

Case Histories:

NSRP Project 3-96-3.

HEMUDUR SHOPPRIMER 185680

Hempal Ccatings (U.S.A.) inc.
Epoxy-dispersion cured with aminaadduct.

1.3 Ibs/US gallon {188 g/litre) (water reduced)

43% volume 8ol'ds as supplied. Oilute approximately 30%
with water before application.

Nil

Can be recosted with one- and twa-component
soventborne paints i.e vinyls, acrylica, chlorinated rubber
and epoxy.

Abrasive »astin) to cleaning degree specified for final
coating sy :tem, usually SSPC-SP-1 0 (Sa 2%).

To be able to svaporate the water within a short tima and
filmform the paintfilm, it is necegsary to proheat the steel to
min. 104°F (40°f.). Minimum B88°F (20°C) is

recommended in the drying zone. If the drying Is delayed
due to high raistive humidity in the drying zone, the RN can
be reduced by hezting the air in this area.

15-25% micron / 0.6-1 mil

On a 104°F {40°C) smooth gteel panel 18680 in 26
micron / 1 mil dry film thickness drieg in 3 min./ 68°F

(20°C), /C% RH.
Fully cure. a ‘i2r nne week et 88°F {20°C).

Min. one year at 68°F {20°C).

successful applications at automatic ghopprimer plants at
Forge de Clabecq, Belgium and British Stee), England.



DATA SHEET

DESCRIPTION:

RECOMMENDED USE:

DRAFT

HEMUDUR SHOPPRIMER 18680

HEMUDUR SHOPPRIMER 18580 is 8 watarborng two-component
epoxy based shopprimer. It is especislly designed far automatic spray
application,

For protectian of blastcleaned stee! during storage, fabrication and
construction perigds.
(t is important that the shoppriming plant Is abile to preheat the stes!

to min. 402C/104¢F before application.

PHYSICAL CONSTANTS:

Finish:
Colours/shade Nos:
Velume solids:
Theoretical
spreading rate:
Flash point:
Specific gravity:

Dry 10 touch:
Fully eured:

APPLICATION DETAILS:

Mixing ratio:

Application method:
Thinner (mMex.vol.}:
Pot life:

Nozzle orifice:
Noz2ie preasure:
Cleaning of tools:
Indicatad

film thickness:

Recoat interval:

Flat
Red/B1320
43%

See REMARKS overisaf
Non-flammable

1.3 kp/litre

10.8 Ibs/US gallon

See REMARKS overleaf

1 week at 20°C/68°F

BASE: HEMUDUR SHOPPRIMER 18589 0.45 part per volume

CURING AGENT: 97780 0.55 part per volume
After mixing the BASE and the CURING AGENT the paint must be
thinned with 30% by volume with fresh water.

Airless spray Airmix gpray

fresh water (30%)  ‘-esh water (30%)

8 hours(20°C/68°F,drying at 40°C/104°F)

.015"-.019" (Sesa REMARKS averieaf)
Min. 100 bar/1500 psi
{8praying data are indicative and subject 10 adjustment)

Fresh water (See REMARKS overlesf!

wer: not relevant

dry: 15 micron/0.6 mils |See REMARKS overie-

af)

min: 6 hours {20°C/38°F)

max: Intet (See REMARKS overleaf)



SURFACE

PREPARATION:

APPLICATION
CONDITIONS:

PRECEDING
COAT:

SUBSEQUENT
COAT:

REMARKS:
Filmthickness:

Drying time:
Nazzle orifice:

Recosting:

ing of tools:

Shelf lifp/storage:

oo

HEMUDUR SHOPPRIMER 18580

Remove oil and grease, 81c with suitable détergent. Remave salt end
other contaminanta by (high pressure) frash water cleaning. Abrasive
blasting 1o cleaning degrea spscitied for final coating system, usuaily
Sa21/2.

Yo be able 10 evaporats the water within 3 short ime and filmform
the paintfilm, It is necessary to preheat the steal 1o min. 40 °C
(104°F). Minimum 20¢C s recommended in tha drying zone, If the
drying is delayed due to high relative humidity in the drying 20ne, the
RM can be reduced by heating the air in thig area,

None

Accortding 1o specification.

Recommendsed dry film thicknesa: 20-28 micron/0.8-1 mil measured
on & $§Moath test panel, .

Excessive film thickness must be avoided.

On steel abrasive blasted 10 & profile Ra=12% (% mil), equivalent to
Rugotest No.3, N10s-b, Keane-Tator Comparator, 3.0 mlis segments,
or ISO Comparator Medium (G), the indicated 15 micron/0.8 mil film
thickness corrosponda to approx. 25 micren/) mil measured on @
smaoth test panel. Corresponding "“theoretical™ spreading rate after
dilution with 30% of water will be 13,1 m*/livre (526 sq.ft./US
gallon).

On steel abrasive blas:ad 10 8 profie Ra » 5.3 micron (% mil),
equivalent 1o Rugotest No. 3, N9a, Keane-Tator Comparator , 2.0
mils segment, or ISO womparator Fine (G) the indicated 15 mi-
cron/0.6 mil film thickness corrosponds to approximately 20
micron/0.8 n'l measv ed on & 8SMooth test panel.

The correspuniding "thearetical" spreading rate atter dilution with
30% water will be 18.5 m*/litre (662 8q.ft./US gallon)

On 8 40°C smoou =ceel panel 18580 in 25 micron dry film thickness
dries In 3 min./20°C, 40% RH,

For proper fiimformation it Is important 10 use the recommended
nozzle size.

No maximum racoat interval for sdhesion, but dictated by gradual
breakdown 3nd damage during exposure and fabrication.

Tools must be cleaned immaediately with fresh water or lukewarm
soap water.Dried paint residues may be removed by use of HEM-
PELS NAVI WASH £330 undiluted or HEMPELS TOOL CLEANER
89610.

Siore at temperaturgs between 5-40°C/40-105°F. The shelf life is
reduced at temperatu/es above 30°C/86°F. Do not expose to frost
during storage and tcansportation.

The Volatlk "rganic ompounds are 155 g/litre, 1.30 ibs/US gallon,



Intergard® 292 WB

Waterborne Epoxy Pre-construction Primercr

InTENOED Usus

Paobucrt DrscuirTioN

PRODUCT [NFORNATION

APPLICATION DETAILS

REGULATORY Data

A preconstruction primer for the protection of steel during Eabrication and assembly. Long term
weathering protection. Good cutting performance. Sadsfactory welding performance. Excellent
compatibility with a wide range of generic topazan.

A two-pack waterbome epoxy pre<coastruction primer. Low Odor. Low VOC.

Color NHA203-Red

Finlsh/Sheen Noc applicable

Converter NHA210

Volume Solids 81% = 2% (ASTM D-2667)

Mix Ratio 41 by volume .

Flash Paint Geeacer than 200°F for both components and mixed paint
FUm Thickness 1.0 mils dry specified equivalent 1o 8.2 mils wer.

0.8-1.2 mils dey practical range equivalent to 2.6-3.9 mils wet.
Theoretical Coverage 497 sy. fr/gal. (1.0 mils DFT) Allow sppropriste loss factors

Method Canventional and siriess spray

Inducdoa/Sweatia Time 30 minutes @ 73°F (23°C)

Takner Fresh pouble water

Cleaner Fresh poable warer

Pot Life Shows @ 73°F (23°C)

Qvercoating Interval By
ASTMD (ASTMD Self

Drylng Time (fiours) 16172.4) 16%07.) (ASTM D 1580 7.8)

Substrate Temperacire  Touch Haadle Minimym Maszizrum

50°F (10°C) 28 hou's 1S minutes 24 Indefinite
. 73°F (23°C) 4560 minutes 10 minutes 24 Indefinite

95°F (35°C) .- 30 minutes B minutes 24 Indefinite

voc 2 25 Ibs/gal (270 g/Ter) as supplied (EPA Method 24)
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Intergard® 292 WB

Weterbortne Epony Pre-¢comstruction Primer

COMPATASILITY

Tyricat SYSTEMS

TiMITATIONS

SURFACE PREFTARATION

Consult your International Representative for the system best sujted for surfaces to
be protected

Intergard® 292 WB is compacible with 2 wide range of specified topcoats

Intergard® 292 WB/Intey ard® FP

Apply in good weather wiien » ' 1.2d surface temperatures are above 50°F (10°C). Surface
temperature must be az least 5°F (3°C) above dew point. For optimum application properdes,
bring material to 70-80°F (21-27°C) temperature range prior 10 mixing and application.
Unmixed maerial (in closed vontainers) should be maintained in prowccied storage berween
40 and 100°F (4-38°C),

Technical and application data herein is for the purpose of esablishing a general guldeline of the
coating and proper coating applicarion procedurces. Test performance results were obmined in a
controlled laboratory environment and Inzermnational makes no claim that the exhibited
published tesc results, or any other tests, accuralcly represent results actually found in all field
environments, As application, cnviionmental and design factors can vary significantly due care
should be cxercised in the selection, verification of performance, and usc of the coating.

Paint only clean, dry surfaces. Rzmove all grease, ¢il, wax, or other farelgn matrer by solvent or
derergent washing (SSPr™.SP1).

Steel: Apply to blasted stcel only. Steel Structures Paindng Council No, 10 "Near White Meml
Blase Cleaning™ (SSPCSP10). Blasting shall be done with a eentrifugal wheel or compressed air
blasting equipment. sing proper abrasives to atain an average profile depth of 1.5 mils

(88 micront). Do not reuse |ang or flint abrasives. Crit shall be incorporated with shot

st a minimum ratio of 25:75, grit to shot mix. Remove dust and grit from surface prior to coating.
Coat within 8 hours or before contamination occurs.
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Intergard® 292 wB

Watrterborne Epoaxy Pre-construectirn Primer

Mixine

ArrPLICATION

TrieNING

Work Storpraces

(Lunch, Breaks, etc)

Maccrial is supplied in 2 conainers as a unic Always mix a complete unit in the proportons
supplied. (1) Agitate Part A with a power agincor. (2) Combine entire contenas of Part A and B
and mix tharoughly with a power agitator. (3) Allow the coating 2 30 minute sweatin period, at

temperatures below 73 F,

Apply by conventional or airless 3peay. Applicacion by other methods. brush or coller, may require
more than onc coat. Strain material through 2 minimum 60 mesh screen before applicatioq.
Apply at 8.2 mils wet (80 microns) which will yicld 1.0 mils (25 microns) dry film thickness.
Consult the following equipment recommendacions and/or utilize suitable equal.

Equipment

Conventional Spray: DeVilbiss MBC-510 gun E tip and 704 air cap; 3/8" ID maerial hose: double
regulated pressure tank with oil and moisture separator,

Airiess Spray Minimum 28:1 ratio pump: .015%.021" (381-533 microns) orifice tp; 1/47ID high
pressurc material hosc: 90 PSI line pressure; 60 mesh tip filter,

Curing

The curing time will vary depending upon dry film thickneas and condidons that exist duriag the
applicadon and throughout curing periods. The rate of cure Qn be accelerated by force curing
the coating far 5 minutes at 150°T,

DO NOT THIN BEYOND /Oi,R STATE'S COMPLIANCY. Material is supplied at spray viscosity
and normally needs no thinning. If thinning is necessary, delonized or disdlled wacer is preferred
since somc wp waters could possibly affeet pot life and performance characteristics. Thin enly
with amount necessary 1o obtain prper application and/or atomization (break-up) properties.

Do not allow material @ remai: in hoses. Release pressure from pressure tank and disconnect
material hose. Thoroughly flush hose and spray gun with International GTA=** Thinner and
reconnect to mnk. Do not repressurize tank untl ready to resume work. Monitor material
condition. Do not exceed pat life limitartions.



VENLOR SURVEY

WATER-THINNED PCP'S WITHOUT HAZARDOUS METAL PIGMENTS

Manufacturers Name:
Resin Type:

VOC Conteat:

Percent Solids:
Hazardous Metal Content:

Compatibility:

Surface Prep. Requirements:

Application Requirements:
Recommended DFT:
Drying Time:

Curing Time:
Shelf Life:
Approximate Cost:

NSRP PROJECT 3-95-3

Sovaprime Universal Primer (13R96)
Jotun - Valspar Corporation

Epoxy

128 gm/ltr (1.07 1bsi52j

46%

None

Compatible with solvent-bome epoxies, urethanes, alkyds, and water-
borne epoxies & acrylics.

Clean, rust free surface, blasted to SSPC-SP 10 (Swedish Std. SA 2
172)

Conventional wnd airi¢ss spray (brushing for only limited aress).

1.0-1.5 mils (25~37 jin)

at 75°F: To touch: 10 minutes
To rer..at: 8 hours

at 75°F: Full cure after 7 days.

12 months

$23,00/gallon



JOTUN VALSPAR

Technical Data  SOVAPRIME UNIVERSAL PRIMER
13R86

PRODUCT DESCRIPTION: Water reducible universal epoxy primer.

RECOMMENDED USE: To be used as a preconst;;c:ion primer on blast cleaned steel surfaces in
automatic shop priming plants or 8s a mid-coat primer in an anti-corrosive priming
system.

TECHNICAL INFORMATION:

Colors : Red

Solids (% by volume) : 46.0% +/- 2
Specific Gravity : 1.40 +/- .05

vOC : 1.07 Ibs/gal (128 gm/ttr)
Viscosity : 60-70 Krebs Units
Flash Point : Over 200°F (83°C) Water Resistance : Exceflent
Gloss 1 Flat Solvent Resistance : Good:
Flexibility : Good Abrasion Resistance : Good
Chemical Resistance : Good
DFT WFT Theoretical Spreading Rate
Application Range: 1.0-1.5 mils 2.2-3.3 mils 738 ft*/gal (18.4 m*Mtr)
(25-37 um) (55-82.5 ym) per dry mil (25 um)
Typical: 1.25 mils (31 pm) 2.75 mils (89 pm) 738 fP/gat (18.4 m*Mn)
APPLICATION DATA:
Application Methods . Spray, brush, o roll,
Mixing Ratio : 91 by volume.
Thinner/Cleaner : Water, use 7T35R for clean-up.
Guiding data airless spray
| Pressure at Nozzle : 2100 psi (15 MPa 150 kp/em?)
Nozzie Tip : 0.011"to 0.026" (0.28-0.66 mm)
Spray Angle T 40
Filter : Check to ensure that filters are clean.

Max. Thinning Permissible to Obtain  Not applicable as product is thinned with water. A maximum of 10%

Fi’ﬁ_‘ﬂv" e y—
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SURFACE Blast cleaning to SSPC-SF 10 (Swedish Std. SA 2g) is recommended.
.. jPREPARATION:
CONDITIONS DURING For best results, apply when surface temperature is above 50°F (10°C) ,and 8
APPLICATION: minimum of 5°F (3°C) above the dew point, and relative humidity is not greater than
: 85%.

DRYING TIME: Drying times are generally related to air circulation, film thickness, number of coats, and will be
affected comrespondingly. The figures given in Lie table are typical with:
- Good ventilation.
- Recommended film thicknes:.
- One coat on top of inert substrate.

Dry to Recoat ’
Substrate Temp. | Surface Dry | Hard Dry _Cured Minimum 2 Maximum 2
S0°F (10°C) 15 Minutes 1 Hour 122 Day:. 20 Hours -
73°F (23°C) 5 Minutes 20 Minutes TDivs 8 Hours -
95°F (35°C) 3 Minutes 10 Minutes 4 Days 5 Hours -

1. Rmmgmr«mwnhunamegmwupam

2 incase of multi-coat application, drying times will be influenced by the number in mmmwmmlmmammw
reference is made to the corresponding system data sheet. )

3. The surface should be free from any contamination prior to appiication of subsequent coat.

COMPATIBILITY:
Can be topcoated with both solvent and water-based epoxies, a.ylics and urethanes.

B SAFETY INFORMATION:
For detailed information on the health and safety haza 1. and precautions for use of this product, refer to the

Materiat Safety Data Sheet prior to application.

. ¢ |caumion:
* |'This product is for industrial use only and is not intended or suitable for use in or around a household or dwelling.

STORAGE:
The product must be stored in accordance with national regulations. Preferred storage conditions are to keep the
containers in a dry space provided with adequate ventilation. The containers should be sealed tightly. Handle with

care. Stir well before use.

NOTICE: Some sight changes in product constents end characlerisics may occur as solvant is adjusted (o conform with currant eir paluion
reguiations. If thinning of product for application, product must comgly with applicedble VOC reguistions sfter thinning.

Jotun Valspar Marine Coatings | et toas s b an v e,
The Valspar Corporation
: 1401 Severn Street, Baltimore, MD 21230
(410) 625-7200 (800)638-7766 FAX (410) 7520027

DATE: March 1996 Sovaprime Universal Primer - 13R96




APPENDIX 2-2

Results of Panel Substrate Surface Analysis
for Possible Chloride Contamination
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a McDermott Company Alliance, Ohio 44601

To

D. L. TURNER - METALLURGICAL ANALYSIS SECTION, ARC

(
(
(
(
(
(
(
(
(
(
(
(

From
S. P. ULBRICHT - WATER TECHNOLOGY SECTION (730), ARC
Customer File No.
CRD CPG:97:43489-020:01
Subject Date (
ANALYSIS OF WIPES FROM NSRP PROJECT 3-95-3 PLATES - CPDB May 30, 1996‘

This letter to cover one customer and one subject only

You recently requested that the surfaces of several test plates, prepared for coating using
various abrasives, be characterized with regard to surface chloride contamination. The samples
were submitted at two different times. The initial submission included two 8" x 8" plates, one
of which was labeled GP40/85psi, and the other, S-70. The plate labeled GP40 was
characterized by a surface condition excessively coarse for coating application, and was
submitted as a test piece for the characterization technique. The plate labeled S-70 had been
prepared with S-70 steel shot abrasive, and exhibited a satisfactory surface condition. The
second submittal consisted of a 4" x 6" plate (stamped N191) having been prepared using S-70
abrasive, and coated on one side. The uncoated side was the surface to be sampled.

The first two plates were sampled and analyzed on May 4, 1996. The second submittal
was sampled and analyzed on May 23, 1996. The work was performed according to R&DD
Standard Practice Procedures. All analytical results obtained are reported herein; the charge
number utilized for this work was 43489-020.

The surfaces of the plates were sampled using Halprin (white linen) wipe cloths pre-
cleaned according to ARC Technical Procedure ARC-TP- 592. The sampling was performed
per the same procedure; one precleaned wipe was moistened with deionized water, then utilized
to swab a 4" x 5" area on each plate. The wipes were then leached in deionized water for one
hour at 60°C. The leachates were cooled, adjusted to a known volume, then analyzed for
chloride ion per ASTM D512, Method D (ion selective electrode). The chloride values were
blank corrected using results obtained on an unused wipe cloth, leached and analyzed in the same
manner. The corrected results were then calculated to surface contamination levels, using the
surface area wiped. Results are tabulated below.

Test Specimen Surface Chlonde Surface Chlonde
(mg/ft?) (mg/cm?)
GP40/85psi (May 14) 0.24 0.0003
S-70 (May 14) 0.28 0.0003
NI91 (May 23) 0.28 0.0003

cc: R.A. Gleixner
J.M. Jevec
N.J. Mravich
ARC Library
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Babcock & Wilcox

& McDermott company

22 May 30, 1996

The results indicate that surface chloride contamination is present at very low levels on
each of the specimens examined. If you have questions or comments regarding this work, please
contact me at extension 7715.

f}/g/m’//lza- /‘ [%C/(&
S. P. Ulbricht

Read and approved by 40'&\_% [& PO A 2

Consulfing Engineer




APPENDIX 2-3

Climatological Observation Records
for the Amelia, LA Region
June 1996 - May 1997
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APPENDIX 3-1

Photographs Showing the Plasma Torch
Cutting Trials and Severed Panels in Project Task 3



Coated panels being severed by an automated plasma
torch cutting machine at the McDermott Shipyard.

A closer view of the coated panels being cut by an
automated plasma torch.



Production workers at the McDermott Shipyard
retrieving the severed panels after cutting.

Top view of panel C3 afier plasma torch cutting.



Obligue view showing the cut surfaces of
panels C25, C26, €27, C31, and C32.

Close-up, obligue view showing the cut
surface of panel C26.
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Photograph showing panels (with identification
markings, see Table 3-2) after being cut with an
automated plasma torch.



APPENDIX 3-2

Photographs Showing Results of Bend Tests
Conducted on Welded Panels in Task 4



Photograph showing linear porosity along the fusion
centerline of panel WS (see Table 3-3, Amercoat 3207).
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Photograph showing linear porosity along the fusion
centerline of panel W6 (see Table 3-3, Amercoat 3207).



Photograph showing linear porosity along the fusion
centerline of panel W10 (see Table 3-3, Carboline 8101 ).
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Photograph showing linear porosity along the fusion
centerlines of panels W11 and W16 (see Table 3-3,
Carboline 8101 and Nippe Ceramo).



Photograph showing linear porosity along the fusion
centerline of panel W22 (see Table 3-3, Int’l Zine WE14A).

Photograph showing linear porosity along the fusion
centerline of panel W28 (see Table 3-3, Intergard 292 WE).
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Photograph showing linear porosity along the fusion
centerline of panel W36 (see Table 3-3, Sovaprime 13R96).

Photograph showing linear porosity along the fusion
centerline of panel W40 (see Table 3-3, Hemudur 18580,
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Photograph showing linear porosity along the fusion
centerline of panel W41 (see Table 3-3, Hemudur 18580)
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Photograph showing linear porosity along the fusion
centerline of panel W42 (see Table 3-3, Hemudur 18580,



Photograph showing linear porosity along the fusion
centerline of panel W47 (see Table 3-3, Devran 720).
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Phntugraph showing linear porosity along the fusion
centerline of panel W48 (see Table 3-3, Devran T20).



APPENDIX 3-3

Photographs Showing Atmospheric Exposure
Test Panels after 12 Months of Continuous Testing



Photograph of the primer-coated atmospheric exposure test panels
after twelve months of testing at the Bollinger Shipyard (formerly the
McDermott Shipyard) in Amelia, LA.



Panel No: MNi4

Primer: Amercoat 3207
DFT (mils): 0.5

Rating: 7



Panel No: N8

Primer: Amercoat 3207
DFT (mils): 1.0

Rating: 9



Panel No: N23

Primer: Amercoat 3207
DFT (mils): 1.5

Rating: 9



Panel No:
Primer:
DFT (mils):
Rating:

N3O

Carboline 8101
0.5

5



Panel No:  N27

Primer: Carboline 8101
DFT (mils): 0.9

Rating: 6



Panel Mo: MNl48
Primer: Carboline 8101

DFT (mils): 1.4
Rating: 7



Panel No: N169
Primer: Devran T20
DFT (mils): 0.5

Rating: (1]



Panel No: N1
Primer: Devran 720
DFT (mils): 0.9

Rating: f



Panel No: N173

. Devran 720
DFT (mils): 1.7
Rating: 9



Panel MNo: N12§

Primer: Hemudur 18580
DFT (mils): 0.5
Rating: 2



Panel No:  NI119

Primer: Hemudur 18580
DFT (mils): 1.0
Rating: T



DET (mils):
Rating:

MN157

Hemudur 18581()
1.5

B



Panel No:
Primer:
DFT (mils):
Rating:

N§2

Intergard 292 WB
0.7

2



Panel No: NT5

Primer: Intergard 292 WB
DFT (mils): 1.1
Rating: 2



Panel No: NE3

Primer: Intergard 292 WB
DFT (mils): 1.5

Rating: f



Panel No:
Primer:

DET (mils):

Rating:

N150
Sovaprime 13R%
0.5



Panel No:
Primer:
DFT (mils):
Rating:

MNOS

Sovaprime 13R%6
1.0

5



Paniel Mo:
Primer:
DFT (mils):
Rating:

N155

Sovaprime 13R%
1.4

5



Panel MNo: N133

Primer: Int. Zinc WR14A
DFT (mils): 0.5

Rating: T



Panel No: N6h
Primer: Int. Zinc WB14A
DFT (mils): 1.0

Rating: 9



Panel No: NS5

Primer: Int. Zinc WBI14A
DFT (mils): 1.5
Rating: 9



Panel Moz
Primer:
DFT (mils):
Rating:

N165

Nippe Ceramo
0.5

1



Panel No:
Primer:

DFT (mils);

Rating:

MAE
Nippe Ceramo
1.2

b



Panel No:  N49

Primer: Nippe Ceramo
DFT (mils): 1.5
Rating: 9



Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu
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